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PHYSIOGRAPHY OF THE PHILIPPINE ISLANDS: III. 
WESTERN MASBATE., 


By llENRT G. Febovsok. 

{From ihc Division of Mines. Bturau of Hr-kitcr.) 


T.N'lliOUlX'TUtis . 

INii'ing the vinior of IfiOT-lOOS I vai {‘ugagod in toiiograpliie and 
gfologio work in the Aroro}' mining district on ilio Island of Mashate. 
Alibougli mo>l of the time was devoted to topographic mapping in a 
Jiniiteil area, a short roeonnaissance was made over ll'.e western part of 
tlu‘ island, simlhward as far as Mandaon, thence eastward to Milagi'os 
and Malbog and nortliwaj'd to Sloho and Masbate; I was assisted by 
Mr. R. N. Clark, Held assistuTil of the Division of Mines, during the 
greater ])art of tlie field work and in the preparation of the maps which 
ac<-oinj)anY this paper. 

I'OHITIOX. 

The Island of Masbate lies almost in the exact center of the Idiilip- 
pine Islands, between latitudes 11° 43' N. and 13° 36' N. and longitudes 
123° Ot)' E. and 124° 03' E., and has an area of approximately 3,200 
square kilometers. Its two-pronged shape makes it unique among the 
islands of the Archipelago. Its main trend is to the northwest, parallel 
to the southeastern part of Luzon, and the islands of Burias, Ticao, and 
Samar. A smaller prong has a southwesterly direction and forms a 
part of the Panay, Negros, and Cebu series. The islands of Jintotolo, 
the Zapatos, and Olutaya form connecting links between the southwest 
e.xtremity of Masbate, Point Pulanduta, and the north coast of Panay. 

81630 
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OLfMATE. 


The rainfall of Masbate is well below the averag’o for Ibo Philippines 
’(%200 millimeters), observations at Port .Palatine (Masbalo) for Ihe 
years 1904, 1905, and 1900 giving an average annual rainrall of otiU 
1,446 millimeters.^ At only four ont of tbe sixty-four stations in flm 
Islands do the ]*eeords show a smaller rainfall. 

Tlie dry season extends from Fth'rnai-y (o iVIay, iiuilnsiwi, only 17 jM'i* 
cent of the total rainfall occurring di.ring f<air inottihs. 1'hrougti- 
ont the remainder of the year the rainfall is fairly ov(Mijy ilisIrihuhHl. 
Dc^^traetive typhoons visited the island in N'nvnnbrr. 1 90;), and Sep- 
tember, 1908. 

riiimous wo UK. 


Earlier writers on the geolog}^ of the Philippine^ have noticed ila? 
geniculate form of tliis island. 


VonDraseho® fiiNl callol iiltonlion in lliJs jnndiou ot; ibc Uv^ jirim-ipid IhmuIs 
of tlie Yi-^aran l-lands. Kolo= suggests a Miuiihu-ily to tlio divergni,-.- ot* 
iiiomitsiiii system of tlio Pastern Alps. SnasK ^ o y of s!nul;jn‘i\ 

of structure to that of Pori.o Pu-o. BetUtT* spoaUs <»f I wo niniii, ratryod llssuro 
systems parallel 1o ihe iwo anus of 


In spite of its signiiicani form it was not until scv<*j‘{d afUa* the American 
oeeupaiioii that the isliiuci was visitc«I hy gfologisl s. ({old had h(Mm diHct)V(a‘od 
in workable amounts near Aroroy in 10()(» or 1001 and I lie d( 5 velopmmil of tln^ 
industry led to visits by incmbers of i.ln* Mining Bureau.'- Mr. A» .1. ,Kv(‘Ijnid ntade 
a short visit to the mining district in 1004 ainl noiorl in his n'pori ^ I lie lopo- ’ 
graphical youth of the district and the limestone iKMudies on (h(‘ wosi <>f 
Porta Barrera. Mr. H. B. AfcChiskcy and Air. H. M. Ickis made a. more 
visit to the mining district in 1000. Afr. iMcCaskey in his ri>f)ori was jjio |ir-t 
to call attention to the fact that the great majm-ity of ilui uiinonil M-in- si rilu* in 
a northwestherly direction, parallel 1o the priiip.ipal a\is of (he isl:i.o.l. 


Tuponn.v rn V. 


It is my purpose to show 'Hia.t ibci priiudpal lojiogrnj)ine rouluri',-. i/f 
the island may be ivsolvod into two [irimdpal sorie.'^ of lim-anienls. 
parallel to the general clinM*tions of ilu* two projigt^ of (Im i-^ibnid, whidi' 
are themselves a part of the two principal (rends of llio \'isayun Vsiaiid.^ 

*Mas6,.Kev. M.-S., S. J.; The rainfall in the Philippines. 70///. /*. /. B r o/Ar/* 
Bur., Manila (1907). 

^Fragments zu einer Goologio der Insel Lusson. Vienmi, 187.S. 

»B. Koto: On the geologic stnictnre of the Maliiyau Archiiwl.igo, ./„»/•» 
Oollege fifci., Tokyo ( 1800 ) , Pi. 2, 1 1 , ] 17. ' 

2,-S. t>-»««)a-1i<.n) Oxfonl, (liKill). 

geology of the PUilipijiiw Islaudfi. /lull. I’, fi. 
Amu jRept. ( 1901) ; Pt. 3, 540. 

;j ' 2Iow Division of ll^mes, Bureau' of Science, 
i . ,r ;Manus«pfe .'ih; B'Wu , of Scieiuje, ' ' 
of Science, , . 
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and southern Luzon. Both series are present in the northern part of 
the island^ but the northwest series is soon lost to tlie southwest and the 
last prominent northeast feature on the main range of the island is 
Port Palanoc. In addition to these two principal series of lineaments 
there is^, in the northern part^ a third;, minoi' series showing the northern 
trend cleYcloped more extensively in western Panay and Tablas. 

PORT BARRERA. 

Port Barrera is a deep bay cutting far into the land in a general 
southwesterly direction. It is S-shapedj the deepest and widest part 
running westerly for about 4 kilometers. This part is about 3 kilo- 
meters wide and reaches a maximum depth of 60 meters. Southward 
from Point Matalantalan the bay narrows and shoals rapidly, a marked 
submarine escarpment running westerly from the northern part of the 
east shore to the coral reefs outside Point Matalantalan. This stretch of 
the hay extends souiIiwa]*d for about 4 kilometers and is comparatively 
narrow, not over 1 kilometer wide, and shallow, nowhere over 6 meters 
deej). At Point Lungib the direction changes to southwest and the bay 
broadens out and becomes much shallowci-, liolug bordered L)y large 
mud flats and maugrove swamps. A wcll-deiined chaiinel, however, 
extends as far as the village of San Agustin. 

A very peculiar feature of the topography of Port Barrera is the 
complete dissimilarity of the two sides of the bay, the western consisting 
of limostoiie torraoe> of appareiitlv rather recevit date, and the eastern 
of a series of ohle]‘ rooks eroded to a much gi-eaior exlout than iho 
limcsioiies of the woshirn side. 

Pnnta Oolorada owes its name to the bright red color of it? cliff? and 
is said to bo lonuecl of iron-stained limestone. The country across the 
western ann of the bay from Punta Ooloracla consists almost entirely 
of coralline limepitonc in a series ni* icrvacos. Binming norlhwesicrly 
from Point Lungib the limestone forms a high, sharp I'idgo, witli two 
pi'omin(‘nt terrace?. It breaks olT si('C]>ly on the northeast side into a 
long, narrow valley separated from the hay )>y a smaller ridge. At the 
corner of the wcsiorii bi'anch of llu* l»aY tliv larger ridge Joins a south- 
westerly escarpiiicnr of a similar liTiiesiono. To the southwest the main 
ridge slopes off comj)araiivcly genii)- to an irregular plateau, the floor 
of which is formed by one of the more resistant limestone beds. Farther 
to the southwest there are a great number of small, conical mesas. 

In tlie southern part of the bay the southwestern series of lineaments 
is represented by a line of hills running southwest from San Agustin. 

THE AROROY DISTRICT. 

The country to llie oast of Port Barrera shows a strikingly different 
topography. AVliile tho western side is the result of recent elevation 
of coral limestones, the eastern shows a topography dependent on the 
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more mfiUirc orosion of a complex of older scdimotilary, iffiuioiifj, and 
]n-rocla!'tif rocks without any evidence of niceiil elevalioii; on the 
contrary, it is not unlikely tliat there lias hecn wuik! di'|)rossi(m in 
recent limes. 

The country lyiiijr din-cily east o.f llw hay J'oriiis llie Aroroy mining 
district, and has bceji imij>|)ed in delail. In the imrihern pni't of the 
district, near the bamo of Aroroy, tliere are «callenMi oulcrops of !i 
quartz dioritc. hurther soutli on Aroroy and Itagadilla Mountains oc- 
cur metamorphosed sedimenis together with hasie elfiisives. On either 
side of the caiyon of the (Jiiinobatan Kiver an.^ two small ledges of a 
dark, finc-giained limestone which forms a capping on two of the points. 
Between Kalakbao hill and the hills near tlu; laiuang lliver i.in' ])r('vail- 
ing rock is an andesitic breccia, the beds of uhieli dip at low angles (o 
the southwest; some of the hills, however, siuh as l’ani(|iie hill and two 
small ones near the bay are composed of andesite and may lie volcarn(! 
stocks. The high'range of hills cut by ttu' Lanaiig ){i\er is also amlt-site. 
while to the south basalt and eongloinerales witli basalt pcdildes come in. 
The topography of the region shows, (iven more (dearly than llu' wesiern 
side of the bay, the rectangular system of lineametds. Monnis .Amiay, 
Bagadilla, Kalakbao, and Cogran show a most marked norlbwcsierly 
trend. These hills contain practically all tlu; minerid veins (ff llie dis- 
trict, and owe their prominence to Liio greater rcsislam-c oiVen-d lo 
erosion by the quartz of the veins. The vedn sy.slem sliows \ei'y (■le.,irly 
the presence of a northwestern line of weakness, as all but Iwo <n’ tlirce 


of the veins strike in a northwesterly direction. TJiey all give evidcinio 
of frequent opening and recementation with several tjcriods of minerali- 
zation. Furthermore, the three principal streams of the diHiricd, tiui 
Gruinobatan, Panique, and Lanang, all follow a northwesierly (;onrs(', as 
do the two brooks wdiieh empty into the bay near Aroroy. 'I'lm south- 
westerly lineaments are also very strongly marked. Principal aniotig 
these are the rather broad valley of Balagting (huaik, Mount Vil Ion, 


and the two gorges of the Lanang liiver. 

, .Mount "^a-lon is the highest moniitain in the district, roaeliing an 
.i^titqde of loo meters. ; It has a clear and sharp norl.heaHlerly trend and 
jjljigafe off ;,^re<ripitcm8ly at Monument Rock, near the Ouinobatan lliver, 

district which all trend to the 
; Tlie ' f ock is ! an anlesitie porphyry and the mountain may 
or more pipbably an intrusive mass, 

,3^unt .Vil-lop is .that, wMe it lies on tlio strike 
diligent prospceling has 
the northeast side 
showing 
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paratively small area occupied by Mounts Aroroy, Bagadilla, and Ka- 
lakbao. The »stimmits of these hills lie iu an almost direct north and 
south line, although the individual hills show a marked northwesterly 
trend. This trend is in a large measure due to tlie greater resistance to 
cr»''-sion offfrrrl by tlie quartz veins, which [jraclically all show’ a nortli- 
W’csterly strike. 

Mount Aroroy (elevation, 250 meters) shows this trend very clearly, 
in a long, cogon-covered point luiiming out from the summit to the 
northwest. A large vein has been opened on the summit of tlie mountain 
and its continuation along the ridges is showm by bowlders of iron- 
stained quartz. Mount Bagadilla (elevation, 3-10 meters) shows two 
large ridges running off to the northw’ost, the southern certainly being 
due to the presence of quartz veins and the northern probably to the 
same cause. The veins of the southern ridge of Mount Bagadilla 
oonlinne across tlie Giiinnluticiii Eiver and there form Iho l>aekbone 
of i\hnint Kalakbao (olevation, 200 meters). ]\roLinl Kaiakbao is n 
long ridge rnliowing the northw'ost sirike of tlio veins. It coiuains at 
least ten veins, ineludijig tlie besi known in liie distidoi. Onl\ two 
veins have been fouiicl across Jvaol Brook to tlic southeast, and appuronily 
none oontiiiue fnrthor soniboast into Mount Yil-lom It seems as if the 
northerly slreich of the Guinoimran Kivor on the west and Mount Yil-lon 
on the east foim tlie boiiiidiiries of tlio Arony vein sy^lem, a line 
somlioa^^t from iho turn of the Guinoljntan Kiver at the Gold Bug prop- 
erly. and belweou ^foiml Kalak])a(> and Paiiiqiie Hill ])ounding llie 
system on the souiii. 

Tlie drainage features of the Aroroy dislricl also show marked pe- 
ouliarilies. In the cxirenie north of the dislriot the Buynan River has 
a norlhei'ly colU’sc near its mouthy allhougli fartliei* up the stream the 
course is northwesterly. Tlie two small streams near Aroroy, xVmbulong 
and Lubigaug Creeks flow northwesterly into the mangrove swamp 
■which surrounds Aroi*oy, bet'ween narrow, northwesterly ridges. An 
unexplained feature of the course of Lubigang Greek is the sliai’p bend 
it makes into Mount Aroroy. Q^iero seems to be nothing in the structure 
of the rocks to account for this, nor does it seem juobable that a north- 
westerly area of weakness wmuld be developed for sucb a sliort distance. 

Bangong Creek flows between Mount Aroroy and Mount Bagadilla, 
but cuts obliquely across the strike of the veins instead of mniiing 
parallel, as would be the case with perfectly adjusted drainage. An- 
other peculiarity of this stream is in its Imadwaters. It rises east of 
Mount Aroroy and flows at first to the southeast, draining country which 
would naturally be expected to be a part of the drainage basin of one 
of the creeks flowing toward Aroroy, or of the Buyuan Eiver. It is 
evidently a capture of the headwaters of Balagting Creek, a stream 
fi[owing southwest,' tributary to the Guinobatan Eiver. 
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The CTiii:n,ol:)ataii Elver presents several peculiarities in its course^ 
inexplicable except by the supposition, of superimposed draiiia,ge. Eis- 
ing to the east of Mount Vil-lon it flows alternately west-northwest and 
west. ' North of Mount Vil-lon it flows, to the west with long, graded 
stretelies and small rapids. At the junction with. the Kaal tliore is a 
sinall fall and the course changes to nearly north with one sharp ox-bow, 
until it recUjlies the junction wnth Balagting Creek, \\'ho.re it iiirn.s 
sharply to the west and enters a deep canyon' between Mounts Bagadilla 
and Kalakbao. This canyon^ 2 kilometers long^ cuts diagonally across 
almost the whole, of the vein series. After a sharp turn to the soutli- 
pvest at the G'old Bug mine, the river flows north for 3 kilometers to 
its junction with Bangong , Greeks wliere 'it ' turns : to the west' again and 
enters the mangrove swamps that surround- the bay. On this northerly 
stretch the river again cuts diagonally across the trend of the veins^ 
but here it is noteworthy tliaC while outcrops and bowlders show the 
presence of veins extending down to the river on the eastern banky the 
hills to the west are entirely barren. This northern stretch is parallel 
to the bay and oiily a kilometer from it. Evidently there is a northerly 
element in the lineaments of this distrieC which, while less distinct 
than the nortliAvestern and southwestern trends, shows in Port Barinra, 
the line of low hills on its eastern shore and the lower part of the 
Guinobatan,' v 

The Laiiang River also has a very peculiar course. Rising in the 
mountainous upland in the central part of the island, it enters the 
Aroroy district with a northwesterly course, then suddenly turns to the 
southwest and for 2 kilometers flowcs through a deep, narrow gorge, wdien 
it turns again at right angles and flows irregularly to the northwnst for 
the same distance until it once more makes a sudden turn and takes a 
northeast course through a smaller, but similar gorge. Prom here on 
it flows to tile iiortli throiigli a sinall flood plain until it entei's the ginat 
mangrove swamp of the upper part of Port Barrera. Northwestward 
from the angle made by the river, on entering the upper gorge, a 
broad and rather flat valley is found between tw'o ranges of hills. Tliis 
valley would seem to be the natural course of the Lanang, and tlie sharp 
angle of the river and the small stream entering at this point suggest 
capture. However, there seems to-be no reason wdiy a stream having 
such a direct and regular course should be captured by one so unfavorably 
situated as is the present Lanang River. A possible explanation is tliat 
Assuring ^ in a northeasterly direction ’has produced lines of w-nakness, 
allowing a stream leading in this' direction an Advantage over the more 
regular stream flowing northwest./ T%e course ,of the river in the upper 
gorge, prolonged to the northeast, ' would he continued in the valley to 
the southwest of the hill forming The ;; divide .between' the headwaters on 
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Pailiqiie Creek and various small tributaries of tlie Lanaiig. an..d would 
run along tlie northwestern flank of Mount Yil-Ion. The headwaters of 
Paiiiqiie Creek and Kaal Creek also form a iiortlieasteiiy trough. It is 
cfLiite probable that the cutting off of the vein series ' may be due i'o a 
fault along the northwestern side of Mount Yil-lon. Since the vein 
system is later than the andesite breccias^ Mount Yihlon can hardly be 
an intrusion of later date tlian the period of vein forniation. and the vein 
series being regular rather than radiating, can not owe its origin to 
fractures formed around an intrusive mass. 

In the westerly stretch of the Lanang^ between the two gorges^ is an 
abandoned meander of the river^ its course having been shortened by 
lateral erosioii' on the convex sides of the two bends. The hill bekveen 
the old and new courses is composed of a iiriii conglomerate of basalt 
pebbles, a coixnnon ' country rock of the surrounding regioii; and is about 
50 meters above ‘the river. ■ The river mnst^ therefore, have been at grade 
at least 50 meters above the present levels and this implies an uplift. 'Its 
course haviiig been already determined for it, the cutting through of the 
lower gorge allowed the stretch . above to remain at grade,, and as, the 
gorge was cut clown its mean.der became entrenched and it could nnly 
have been in comparatively recent times that the river, being nearly at 
grade up ' to flie upper gorge, cut through the neck of its old meander. 
The: deserted meander is .filled .with old. river gravels and furnishes 
promising dredging ground, as ...the ^ Lanang and its tributaries . cut the 
Mount Cograii vein and several as jet undeveloped veins to the west of 
Mount Co,gran. , 

The course of the Lana ng; gives the impression that the present stream 
is the result of the union under peculiar circun;Lstanees of two streams 
flowing northwest, being a ease where captures iiave tended to lengthen 
rather tlian simplify the course of the stream. The evidence of the 
streams in the Aroroy district seems to point to a period of elevation 
after the courses of the streams were in a large degree determined, 
followed by a period of considerable depression when deep bays -were 
formed and the dark bine limestone found in the valley of the Guinobatan 
at 150 meters’ elevation was deposited. Uplift followed, and during 
this period tlie readjustments of drainage of Baiantiiig Greek: and the 
Lanang region took place. Since then there seems again to have been 
so:!ue slight depression shown by the slight emliayment at the mouths 
of rivers, and the extent of the mangrove swamps. 

The growth of the mangrove swamps has played an important part in 
the formation of the land 'on. this .side of the bay. The maiigTove tree 
must giw -with its roots in. the, w^ater, and the network of roots catches 
d6bris'' and soon builds up the land. As solid ground is built up, the 
inland trees die and the swamp' -keeps advancing seaivard, building up 
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tlie land as it goes. Lelinert ° estimates for Eorneo that under favorable 
circiirnstaiices land iiiaybe thus formed at the rate of 100 meters in 
forty to forty-five years. Near the mouth of the bay recent coral 
largely replaces the mangroves as an, agency, for uphiiilding the la.nd. 

The iiiovenients of the western side of Port Barrera do not S(M.an ti) 
liave been syncliroiioiis with those 'of the Aroroy district. Probably (.lur- 
ing the greater part of the oscillations of the Aroroy region the op[>osit,e 
side of the bay was submerged and its uplift seems to have taken place 
eonteiiiporaiieously with the depressioii of the opposite side. This in- 
dependence of movement points to faiilting along; a line in tlie bay. 

LANANG TO MANDAON. 

Only a hurried I'econnaissance was made southward from the Banang 
Milling Oornpany's camp on the Lanang Eiveiy and'tlie country was 
studied in far less detail than tlie Aroroy district. Leaving tlie ain])]ii- 
theater formed by tlie deserted meander of the Lanang, tlie ground rises 
rather steeply to tlie south wdtli hills composed of basalt, basaltic luifs 
and conglomerate until Mount Nabongsiiran is reached. Tliis mountain 
is tlie highest hetvreen i^Ioiints Yil-loii and Mandaon, probably reaching 
an elevation ox over 300 meters, and has its long axis following the pre- 
vailing northwesterly trend. The small, triangular valley of l\[a3ida- 
lidoii is found at tlie foot of the mountain. The i\.[andalidoii Piver 
flows northwest to Port Barrera and a small branch Joins it here from 
the noitheast. The two hills to the west of Mount Nabongsaram i\rount 
Masapinit and a smaller liiH, both of conglomerate dipping to tlie 
southwest, sliow the northeasterly trend which, now becomes the dominant 
Meature^ufithe:^ fit ■ ' , 

The hills trend to the northwest for C or 7 kilometers soutliward from 
tlie Mandaliuoii Elver. The Mabui EiVer, where it. is crossed by ihe 
trail, flows to tlie w'est, hut soon turns and assumes a norilnveslerly 
course, wliei'e it flows through a broad valley, on the soiithwesleiTi side 
of wiiicli a sharp escarpment, of sedimentary rocks is eiicounlered, show- 
ing several proiiiinent benches. This escarpment extends to Paghuliui- 
gan Point, wwst of l^Iandaom and is broken only by the two small canyons 
of the Biituan and Slombog Creeks. ■ For about 8 kilo, meters this line 
of hills runs due south and then'' turns to the southwest for about 12 
kilometers until it reaches Point Pagbulangan. Near this point it was 
found to consist of conglomerate,, shale, and sandstone, evidently of 
marine rather thgn ftiiviatile origin, 'but 'in the northern part, as far as 
, eoiilcl be judged at ai distance,, there was a capping of limestone as wmll. 
This ridge forms 'the most ' prominent feature of the landscape of this 

,ijber LandbiMuiigea iin Shnda-G^ebiet, 'Beutscher' Mundsckau f\ Gcog, 
Biat ( 1882 ), ^S. _ Quoted' ;by Posewit^, ; Th., Borneo (Bngllsli '''translation) 
/London A 1892)','' 25Ty, '.''/''Vi W-' ''.f''.'' 
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regiuli as it rises in sharp cliffs 1‘roni the plain at its i'ooi lo u height 
ol: pcrliaps r?00 meters above the plain. To the westward its slo]i )0 is 
gradual. 

About 3 Idloniefers soutli of the •Malmi Iiiver tlie hind, wliicli lias 
been, gradually rising froui an elevation of ICO meters ar the 
Eivor to :?-±0 at tins point, suddenly falls off jji a very slce[) s]oj)g to a 
broad, flat plain, having an average elevation of about l-‘jO meters, tlie 
bounding esoarpmoiit I'uiining first to the .'^outlajast and then northeast. 
The plain is drained by two parallel streams, tlie Bntiian and llonibog 
liivei's^ whiol) how io the westward through ilje esearpiuent already 
descrilied, although the principal branch of the Butuan has a southwest 
course parallel to the cHtfs bounding the plain. The peculiarity of the 
courses of these rivers again suggests superposition. One would hardly 
expect to find tu'O such dcep^ narrow canyons close together when more 
reasonahle avenues for the drainage of tlie plain lie (o ihe northwest 
around the end of the escarpment into tlie iEabni Eiver or soiitlnvest 
into Ain Bay. A sharp jiinnaele of limestone, Butuan ]Til4 stands in 
the center of the plain. Tins peak is dai-topped. rising in a sharp cliiT 
aliout 10 meters above the plain; its base is elliptical,, the axes Ijeing 
about 400 and loO meiei's in lengtli. The limestone has been largely 
dissolved and large caves have boeu foi*mecl. As several skeletons liave 
been found in these places, it is evident fnat tliey once served for 
burial. 

This liincsLone peak and ihe conglomerate to the west mark ilic 
present limit of a marine socliiiientary series which extends northward 
to Sun Agusrin and the western side of Port Barrera. The couiitiy 
south from the Lanang Eivor, c» r.-Nting of well-worn hills of volcanic 
and pyroclastic rock w'ith occasional iluviatile sclimciiN, clearly repre- 
sents the old land which these scdiuucnts were laid down. That 

d probiihly once, covered a larger area is indicated hy tin' 

i. ■ ebr,"’;: '■ r the courses of the various streams, pa**; ieidarl v 
ijiuiang hiver and Bul.'can runl Monihog Crocks. The present *'or:ndai \ 
of ihe series is well defined by a trough running northward from the 
Ouhian plain to the head of Port Barrera. Possibly ilio escaipment 
’•ouiuling the plain on ihe north r.*ore>euts the old shore line and Butuan 
Peak is an is.:date«l coral reef. Buman plain itself drops off to the 
south in an*iiher escarpment simdar to. rdthougli snianer, tluni ila.* 

To the west the sedimentary escarpmeny. now turning off to ihe soiith- 
wosr. overlooks rhe plain, while on its easi'orn .^idc tIio upper plain, 10 
mcicrs above, strevcljcs away in a soutlieasteidy cliiV. In both ihe ii|)}>er 
and lower plains the uiiderlylng rock is oasalh strongly maguotic. Tho 
lower plain is broken by munero>i.^ small liills and grades gently d‘uvn 
from mi elevation of about 40 meters to ilic mangrove swamps surround- 
ing Port llandaon. 
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N^^■ B-AT. 

Tiie biiy nii wbb-h thr little lotvti of ^huidaoii i> eonsistK of 

three different h)xlie> of water, Niii Uat’. Bay, and i^ort Mandaoii. 
The Ollier of iiio.se, hJiu Bay, lias regular ouliinos and shoals nlT very 
evetily. At its head is a broad line of lu^nch ivitli lowland ]ja(-k of 
it. The town of Mandaon is at the soul beast end of this. The Avater 
is very shallow along this beach and at low tide mud Hats oxlond out 
for a considerable distance. Soutluvostward;, following the long axis 
of the bay, the tvater shoais off very regularly at the i*atc of about 3 
meters per kilometer. A line drawn across the entrance of the bay, 
from Pagbulimgan Point to tlie eastern end of Pure Island, shows a 
fairly constant depHi of about I*/' motors and crosses the only shoals in 
the bay, Nin and Ochoa banks, whieJi siiow a minimnm depth of 3 
meters. However, on the nnrlhwcstern and southeastern sides of the 
bay, the water deepens miicli more rapidly, depths of over 15 meters 
being shown on the chart at distances of less than 500 meters from the 
tAvo points, shoAAing that the present shalloAvness of the bay is due to 
silting up from its head. The sedimentary escarpment already described 
extends along the northeast shore to Pacr^'nlu'^^gan Point. A broken 
range of basalt hills exists to the southeast of the bay. The range, 
beginning at Mount Tuitong aboA^e Manclaon, extends tliroiigh the 
Gapus Hills foloration, lli meters), PurO T.daml « ole\^ation, 162 meters), 
and Kamnsusu Island (rhwal'or., 159 meters), being broken by deep 
.'•lamiels boiAveoii Manda<»n and the Gapus Peninsula, and betAA^een Pure 
and KaiiiasiiM! I'^iland.^, a sl.mHow cliannel being found between Pure 
Idand and ri.e pjaiuhnid. Hie basalt is strongly Tnamietlc, so much 

Thai magneric ohs«>rvaxi^»u.'a 1SJ)5 for the center of Nin Bay 

slioAVcd an ..-astAvard dcrlhiali^uj of 3' d*!’' instea<l of the normal easlAvard 
d.celinarion m less iluni one degree. 

Loog Bay is soiUi! of Bay and eonneeded Avith it by the two inlets, 
nv ilie mid- of Pur<^ Islu’nd. Like iis northern neighbor it lias a nortli- 
t-asterly diiveiion. Its niaxiiouni depth is 15 meters at the entrance, 
and it shoals rather more rapidly toward its head ihan Xin Bay. The 
basalt hills of Kamasusu nnd Puro Islands on it.' north.ern side sliOAv 
their steepest faces in this diiccrion and tI.o dct*pe.-fl. par: of die bay is 
close to these islands. The ‘diar.nol beiAvoea the two is about 400 meters 
wide and reaches a depth of 1? meters, wdiereas tho ciiannei h^jiAVccn 
Puro and the mainland although sligliily wider, ha^ a gs'eaie.'ii; dept'h of 
only 4 meters, a Avide bench Arirh a iiiavinunu depth of 2 jueters joiidng 
the island with Gapus Peninsula. The u'estorn side of Pure Island 
is fringed with mangroA'es and the nunhians extend out for some dishince. 
At the head of Loog Bay is a uJ-oad srivreh of lioix-h and mud hat, and 
the mangrove swamp extending sonrii iToju Port .Maudaon feniih the 
p-reater naii of the isthmus. The south .^bore of ilie bav is loAv-lying 
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iuid I'ringed witlx corai ^‘eefsj aiid Uiaiigrove Xoar ilio vv<j,-c^'rii 

point there is a smaller bay reaching to the suiiilieast about 2 kiloinoiors 
and continued inland in a large mangrove swamp. Talisay Point at 
the soutliern side of the entrance to the bay is low and fringed with 
jnangroveS;, with a coral reef extending out abouf iialf a kilometer. 

Port Manclaon is the third port ion of tlie bay, a narrow stretch of 
water extending nearly north and sonth^ into whieix flow the Mnndaon 
and Tagpoc Pavers, as well as several sziialler streams. The deepest 
channel is on the western side under the hills east of Mandaon. The 
inaxinumi de]3th reached in this inner bay is 't-J- meters at a point near 
the Avostern shore, about 2 kilometers north of the mouth. Wide mud 
flats and large znangrove sxvamps oecnr on tlie eastern shore and at the 
northern and sontliorn ends. The narrow strait connecting Poj-t Man- 
daon with the outer bay is of interest because of its depth. Just inside 
of Sanig Point the soundings show a depth of from 3 to 6 meters; 
liowevei*;, four are enconnlei'ed in the narrowest part of the strait., giving 
13^, lo, 16j and 17 meters; outside in Nin Bay the water again shoals 
rapidly to 3 meters. This deep ^‘pothole*^ and the deep channel between 
Kamasusn and Pure Islands seem to represent old river channels and 
consequently imply a considerable amount of submergence, 20 meters at 
the least. The ^^pothole'’ between Gapus Peninsula and Manclaon Point 
seems to he all that remains of a large stream valley. The broader 
stretches have silted up, -while the former gorge, now^ the strait, lias been 
kept open through tidal scour. It is not possil)lo to venture any opinion 
as to the courses of these two submerged streams or as to what led to the 
cutting of canyons througli the basalt ridge instead of their follow'ing 
the ---.'r-T yjiiiey now marked by Loog Bay. In all prob- 

ability the conditions were not unlike those in the Lanang district, 
\vhere fissuring in txvo directions has infliieneed drainage readjiisimenis. 

Tin: corxTuy south of nxn mvr. 

A fine view of the ctumli'y b> tlie <ox:Ah may Ije obtained from Kama- 
susu Peak, tliis view cxlcmling as far as the Zapatos Islands., small 
islets be; ween 1\[asbr.^c and Panay. As far as can be seen, a narrow 
and regular range of fairly high mountains extends to the southwest. 
These grade down to a constrmtly narrowing plain on the east. This 
plain, cveopt possibl;-. for tlie outer fringe where the mangroves have 
becPi at work as a land-forming agency, docs net appear to be a 
ooasial p/iiin in the ime sense; of the word, l*mt raibci* a plain of erosion, 
lerrestriai, or jnar«ne, in part e'>vercd by wash from the hills. 

The ceniral range rises without looUiiJls and the plain below may be 
roughly divided into three belts, the Ih^t with smootii outlines wliere the 
wash from the hills has C'xsm’ed previouis irregularities; the second, grad- 
hig into the first and in places rcjic-hing the sea, a plain broken by 
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smallj irregular hills liaving the appearance of ^hnonadiiodcs;'' and ilie 
thiixl, an irregular fringe of mangrove swamps togefclier with ilie smooth, 
flat stretches ])robably formed b}’ tiiis agency. 

The siibrixarino contours of Niii Bay suggest depression ratlier than 
elevation and this would be in accord with the topograjhy of llie conslal 
plain. An elevation of 35 meters would connect- Masbate with Panay 
by a narrow ridge containing Jinototo and the two Zapat<)s Islands, 
which would stand ont as i>eaks above the rest of the ridge. Mr. 
Worcester/" reasoning from zoological evidence, suggested that Mashattj, 
Panay, Guimaras, and Negros xvere formerly connected, and at least as 
far as concerns Masbate and Pan a}’, the evidence confirms 

this. Dr. Becker/’ following this and from a study of the charts of 
these waters, suggests the - of these islands by the submergence 

of a coastal peneplain. The prolongation of the soutlicni fork of JMas- 
bate does not form a continuation of the western line of Lno hills of 
Panay, but is offset to tlie east so tliat the Jintotulo Channel is S-slmpc^i. 
A deep clianiiel extends from the mouth of the Panay ]ti\'ci‘ casi of the 
connecting ridge, ajxparently a submarine prolongation of lhai- rivtM*, and 
in that case furnishing further evidence of depression. Tliis (huimol 
follows a northoasierly course as far as Jintotolo Islaiicb wliero it makes 
a sharp turn and runs about S. 30^ E., roughly parallel io the main 
prong of Masbate. 

THE SOUTHXVESTEUN RANOE. 


Leaving Port Mandaoii and traveling eastward across iho ishimh 
:■ through 0 or 6 kilometers of gently lolling cmadiy-~tht‘ 


as that er^ssc'd in coming from the noriii — and then follows 




Tie Tagpoc to the mountain range. A hirg(‘ hill of ir- 
* stands on T.r u 'rT-, while t<r tlie soutli a range of low 
from C.‘ I I range in a north weshety dinudion. 
the main ridge, h-w- l.ivv r f.r- Mount Gantah is very 
: an ob-.vntior. of about 200 mei<n*s ^xhnv ih(‘ main 
Tie hpgiis-^ fo nl>out 55o meters at the pass, h^ss tlnui a 

Ai rhi- point iljc axi'i of Tie range* has dii'.-riioo. 
of N. ](.'■ M.. o’Jl- farther south it resumes its norma! hi»rihv.(‘su*r!y 

niiCfLioii. 
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prr pr: 

ri '* 

steep, i 

I’Giiig 

11 'in: 

part 

Tie f: 


kOomci 


[am. 


Tj'.t unJrTlyinc rock' in I’le lower part are grits or pyr.n-Insi-ic rocks 
much decomposed, witli nno outcroi. of a black slate. The snmmil. of 
the ridge sliows iiiic-ariiitjcd ignr-i.us voefo cho unu.Ii ah. red. ^\!ii!e a 
red slate outcrops on a .=])ur cxlujidiug casiwanl from the suiiiinil. 
After a steep descent on ilie eastern siiie a, mugh plain studded with 
small, irregular hills is ro.ncbo-!. The Burakai llivoT, liavmg iis- bead- 


“Proc. U. S. Nat. Mas. (1898), 20, 578. 

” U. &eol. Sur., 31sl Arm. Bep. (1900), Pt. 9, 587, 
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waters near the pass, flows west ])y south into ihe Gulf of .Vsifl. Tlie 
country between the ridge and tlie gulf shows even inore clearly t'iian on 
the west tliat its lack of relief is due to ('omhiiiod erosion accompanied 
by uphiiilding from the wash from the ridge, rather than to uplift, Tn 
otljer wordsj it is a plain of degradation rather than a true coastal plain. 
The loose material is largely composed of irregular gravel and there are 
minieroiis small ‘‘moiiadnocks" and outcrops of a red slate. 

The Gulf of Asid is a l)road, sliallow bay occupying the space l-»etween 
the two prongs of the island. The deepest porlion is along its western 
shorC;, but it is nowhere over 40 meters in depth. xVt the head of the 
bay, near ]\[ilagros, it deepens so gradually that there are 2 or 3 kilo- 
meters of sand exposed at low tide. The eastern side of the gulf is 
very shallow and tilled with numerous reefs and small islands. The 
])arrio of Mangsalange is situated some kilometers to the east of Milagros, 
whence the trail leads to the coi-iper and lead deposits. Conditions here 
are similar to those on the west shore of the gulf, but the plain is nuich 
rougher because the hills are farther inland and lower and consequently 
the surface is not smoothed by the piedmont wasli deposits. A small 
hill of hoimblende andesite rises near the coast at Mangsalange and 
further back is an irregular plain with numerous small hills, capped by 
a light-colored^ coralline limestone. Outen^ps of a red slate similar to 
that found on the western shore of the gulf, together with some jasper 
occur in the stream beds. Farther inland the copper and lead deposits 
are reached. Xative copper occurs scattered irregularly tlirough a niela- 
pliyre, which is sheared and jointed along lines running north and N. 
<30^ E. Many veins occur nearby in a country rock of 'b.c.M.'posrd 
feldspar imrphyry, some of these carrying copper ores and others galena. 
The usual strike is from 10 to 20 degrees east of north, showing that 
even as far east as this point ihe northca<=1rr!y series of lineaments is 
still present. The white limestone found near the shoj'e is no longer 
present, but the small hills are cap])ed with a dark limestone* similar to 
that found in the Guinobaian canyon in the Aroroy district. Thick 
forest is cncouutorod northward from this i)oint towards Mobo, and 
little can be seen of the general nature of the country. To all ap- 
pearances a ratlier lou'. plateau-Iilco ridge extends in a northwesterly 
direetioiL with black liincsione ouu*ro]»ping on its southern side aiid on 
its summit, overlying a series of Tok-aTiic rocks, wh.it-ii in turn overlie the 
ohler slates. 

Beiwocn Mashatc and Milagro.s the ridge is broken by a broad, north- 
easterly Trough, e.vrendiug across ri«f island, being* a south \vcst ward 
prolongaiioii of Port Paianoe. Th.c dark limestone also fount i ni this 
depressinn, showing that it is of cuiiiparaiively early origin. 

Beiwocn Milagros and Lanang the couniry becomes more rugged and 
I'Jm liiljS seem lo l^o h.lgher. poidiou of the island is for the most 
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part heavily wooded, and lilile idea could be gaiuod of i!ie general 
topography. Occasi<»nal outcr(»])s of the same dark linK^stoiie and rave 
outcrops of a dark slate underlying the limestone, are found near the 
headwaters of tlie Lanang 'hasalt and l)asiilt congiomeraies are proniinent. 
The Btreaius cut deep canytms and the to}>ography Is geuf^ndly younger 
tlian it is nearer the sea. 

The conniry sonilicast of llio town of ]\l.ashnte was iiol visiied, but as 
far as can 1)C seen from an examination of the charts, Tort Palanoc, 
with the transverse trough already nientiouod, forms tlie last important 
nortl masterly lineament. The ontraiiee to this bay is througii a narrow 
channel less tlian 300 meters in widtli and about 00 meters in depth. On 
the northeast tlie deep water is close to the shore, but on the opposite 
side a coral reef extends out for about 600 meters. This narrow channel 
is nearly a kilometer long, and at the end of it the bay suddenly widens 
and there is a small, but deep, branch to the soiithw’est. The town of 
Masbate is situated at the junction of this branch wdtli the main bay. 

TTTE southeastern PENINSULA. 


I was miable to visit this part of the island, so that all my informa- 
tion is derived from a study of the cliarts. These, ■while eoinplcie as to 
coast line and -.'.ur.diug-, are sadly lacking in interior topography, only 
the most pivuniuj-iit peaks being sho\ni. According to the map jmli- 
dr’li.-d :n Atlas cle Pilipinas'-’ the streams flowing into the Gnlf of 
Asid are much longer than those flowing northeast, thus lm])lying tlial 
the crest of the range as a whole fronts the northeast side. IN^aks 383, 
514, and 403 meters high are shown betw^een Moho and Fson. Two peaks 
are cituafjd near Cat.ungnn, height not given; these are termed ihe Telm 
de Caiamgan, Deposits of coal have been worked between Cataingan and 
Palanas, and the Spanish records show that there is here a coal-lx-uring 
formation of coT!?xlcrablo extent. Ht'cniranh, following tlu^ nortluvesi- 
sourhea-t trend, are in and ISTaro Bays and Tort ('^aiaiugai!. 

On ihir s:^^ut]Iwc^l • voasi 11-- land is generally iowg except for the single, 
peak of llonrii Vigia on iho c/.asi mirhway behveon MilagruS and Point 
Cadnran. 


The 

tolhjws 


oil ungc? ni' Icwi 
: All old iiind suv 


for wvsi.aii IMasLau* -rn-m to have been as 
LUf*'. w]ii(‘ii iiself coiuaiiiod sedimeubo-v i'pcPs* 


iLs is sIiow’-A by dic red s!au-> found in' various places, was jU-oj^abl\ jaillioi' 
liiiAiuivlv and tin- srn-am^ giMUj soiiieihing like (heif' })ivs(;nr 

courses. Depression foikov-Mj liuriiig wun'ch lire !uack limosione was 
deposited, and reelevation. during whi(']: ihe same liiuoslfuiLi was largolv 
eroded. It is jirobable that duj'ing iliis period Masbate and Pnnay 
were connected, and the Panay Eiver flowed through whal is now 
the Jintotolo Channel. Anotlier period of depression sej>a rated tin;- 
islands and allowed tlie formation of ihe later white coralline Jimesiono 
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ijiiod at lower levels. At a siiljseqiieiit period a pariial elevatioji 
piaee in wliicli Panov and ilasLate mav again liave been ooaiioeted. hue 
Tiio noriliern sliorc ef Ma^baie. between Ports Palanoc and I>arr«M’u, 
does not seem to have taken nan in this. Later still soiric stnali de]n’os- 
sion seems to have talvon piaee. 

nELATIOXS OF VfASBATE AXi» X K LG ID '.Oil I XO ISLANDS. 

In the preceding ]niges I have tried to show that the prineipal foatur**- 
of tlie topograhpy of the inland are referable to two main sots of linen- 
meiits, one trending in a northwesterly and the oihor in a nortlieasterly 
direction, with a tliird minor set having a northerly trend. A glance 
at a map of tlic Visayan Islands will show that this liolds good in a 
general wat' for the neighboring islands as well Siirigao Peninsula 
of Sliudanao^ Leyte, Samar, eastern Masbate^ Tieao, Burias, and the 
southern part of Luzon belong to the northwesterly group. Tlie north- 
easterly series include^ Cebu, Xegros, Guimaras^ eastern Panay, and 
western Masbate. Western Panay and Tablas. with possibly northern 
Cobu and southern AAgros. show the noilliLnly trend. 

Throughout all these islands there is a enrious dovetailiiig of ilie 
laud areas with the deeper basins. This is partiiailarh' noticeable around 
ilasbale. The southeastern ])oiiit of this island is sepanuod from Leyte 
by a deep channel, the soundings giving 150 meters witliout l>oitom. 
Between Samar and Luzon lies the northeavsterly San Bernardino Strait. 
Tieao is connected with Yigia Point in Masbate by a chain of small 
islands wdth shoal w'aier between tlieui, but to the northwest the island 
ends abruptly in water over 380 meters deep. Betvveen Tieao and ifas- 
bate the soundings show’’ a maximum depth of 911 meters, but this deep 
w'Uter ends abruptly in Uson and iS^aro Bays on j^Iasbate. The I‘=i1and 
r>f Bnrias, instead of being a continuation of Masbate or Tieao. points 
toward ibis cL*i-p -trad. Sunil«arlyj its northwostejm end is offset to 
The west from Bataiigas Peninsula and points into Jiagay Gulf. 

Much the same exist in 7’egard to tlie islaiuls showing a 

:.-'.''tb':.-^"v]y trend, Vi^\nu AA^gros, Guimaras,, easlcrii Paiiav, and western 
Ma.sbate. These lie to the southwest of ih. i ■ -■lb.-' •. 1\ - ■!*!; but the 

■o J'.po ^r.. , is shown in San Bernardino Strait and S-.v- Bay 

on Luzon. X'‘'rihoTn Cebu^ southern IsTegros^ and the sonf -rrr. raH of 
Tanoii Siiaii all .-iiow Ui'rtuc'i-l;. trends. P>ciw\\^n. Oel)u and iSlegros, 
Tanou Strait lias a jk-jiih r.i sever 300 mdurs, but is cut oil' on the 
At i-ih '»y the siiiLill islands west of Colnj and on tlic- =ir.uth by the coast 
of hfegros. Southern iNoirros scorns l<» foliou- lue r-cuthorly se;h'*< of iinea- 
ments, but the island ns a whole ha.^ a nnLilica'terly irciuL Ouinuiras 
>n‘aiv is benvoon norilioni Xogros ami Panay, ihi^ does: not sliow s«>uud- 
:ngs v'xcocdiug -xv motors, hrd a doey- norihca-iorly rmsjaynn'nl wo-i 
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soutlien:! Xogrori ends abruptly at (.-ruiiiiaras Island. Abella lias rall<Ml 
attention to the island Giiiinaras and the nuig(‘ of lulls (ui llio, 
"^onllieasteni coast of Panay as forming a pari of the nrograpliii- ime 
extending from Borneo through llie Snlu Ari-liipeiago, Ihisihui, tin* 
Zamboanga Peninsula, "Negros, and Mashnlc*, but as 1 have alr(‘;nly 
shotvm^ the Panay range does not coniinm* dire<'ily in \V(*si('rn MashaUx 
but is tliere offset to the northwest. 

The northern series which appears in northern (Vbu and soulln'rn 
Xegros is of minor importance .-in wesicu'n l\Iasbale, and attains its 
greatest prominence in the Oordillcra of Panay and ilu; Island of 'Tablas. 
Here again Tablas is not a diieet eonlmuation of the Panay CordUlvra,' 
but is offset to the west. 

“Beseripcion fisiea, geologioa y miiim h<)St|nt*jo de la Isla do Piuiay. I^d)]i- 
eaciOn ofieial, Manila, 1800, 



ILLUSTRATIONS, 


Plate 1. iVEap oi ^Masbate, P. T. 

II, Map of Aroroy mining district, iMasbate. P. I. 

III. j\[ap of route. Aroroy to Mandaoii, ^lasbate, P. I. 
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CONTRIBUTIONS TO THE PHYSIOGRAPHY OF THE PHILIP- 
PINE ISLANDS: IV. THE COUNTRY BETWEEN SUBIG 
AND MOUNT PINATUBO. 


By Wabeen D. Smith. 

[From the DMsion of Mines, Bureau of Science,) 


A practice march from 01ongap6, United States naval station^ to • 
Mount Pinatubo, Zambales Province, was made in the month of April, 
1907, by a batallion of the United States Marine Corps, under the com- 
mand of Major E. K. Cole. The botanical notes referred to in this paper 
are contributed by F. W. Foxworthy, of the Bureau of Science, who ac- 
companied the expedition; the sketch route map is by Sergeant Stockel 
and myself; the photographs were taken by me. Our thanks are due 
to Major Cole, United States Marine Corps, and to Dr. Jos. H. Thomp- 
son, assistant surgeon United States Navy, for the assistance they 
rendered and for the many courtesies they showed us. 

The time consumed in making the trip from Olongapo to Pinatubo 
and return, a distance of approximately 200 kilometers, was one week; 
the average marching rate was therefore about 28 kilometers a day. - 
As 20 kilometers a day is the usual rate with full equipment in the 
Tropics, it was not possible to make a very thorough examination of 
the country. 

Subig Bay, our starting point, is one of the most beautiful in the 
Archipelago, large enough to shelter several battleship fleets as well as 
all the commercial vessels that visit Manila. The bay is very irregular 
in outline and has several islands scattered here and there. Its beauiy 
is further enhanced by a girdle of hills, some of which are quite worthy 
of the name of mountains. Some of these are heavily wooded, while 
others are rounded and bare, thus giving a clue to the underlying rocks. 
The former are usually of limestone, shale, or andesite formation, the 
latter of serpentine or pyroxenite. Both the formation and the topog- 
raphy bf the Oineo Picos range are remarkably similar to much of the 
Qaliforaia coast A thorough examination bf this iregion will no 

doubt bring to host of , minerals we have not yet found, but the 

presence of whibii ivd aneled to suspect from the .paragenesis of mmerala. 

. Subig at the head of the, bay. The 
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first dtiy's journey took us along a (•«)in]»iiriiiively lerel, alhivial-fillod 
valley^ or a series of valleys^ separated by low spurs from tlio liill (jouniry 
to the east. This is good rice land. The soil is largely 1h.‘ di-ioi- -I'.iird 
debris from the immediately adjacent hill country. Chits along the road, 
for the most part show a dioritic formation^ in some ]dac{S overlain l)y 
shales. At Pamataiiau tlio (mintry )»ogins to undergo a md ief‘;dd(' 
chjiiigv. it iKvoniing nunv level and dryer. A short distance before 
Castiliejos is reached tlicre is a sudden and coni[)h‘t(‘ cliaiigt* both in soi,I 
and yegetation. From here on the country simulates in a rcuiarkablo 
degree the arid regions of the western part of the United Status. I’raci- 
tically tlie (miy trees are agolio {Uasiiarina (‘(/tiisclifuJia Forst.), wliieh 
appear very much like pines. Between Santa Fe and Aglao there is 
some lowland which is flooded by means of ditches leading from, the rivei* 
and which makes good rice land. 

The gTeat flat stretch of country between Castillejos and Santa Fe 
is almost treeless and has a coarse, sandy floor with occasional ])owldcu’s. 
The Aglao Eiver flows through this almost uninhahitod stretch of country 
between high and steep banks of sand and gravel. The heat ami glai*o 
encountered on the march across this part of the route arc very trying, 
particularly to soldiers under full equipment. 

Monadnocks of various sizes here and there are to be seen on this ])lain. 
One of these just beyond Castillejos is composed of andesite, and still a 
larger one near, but across the river from Aglao, 215 meters above the 
plain, is made up of practically the same rock as that constituting Mount 
Pinatufao, namely, feldspar porphyry. 

A few miles east of Aglao we left the broad, nearly flat plain and 
entered a valley which flares widely at its mouth, but which gradually 
narrows toward its head. This we followed all the way to the foot of 
Pitoatnbo, crossing and recrossing the Aglao several times. At the 
^trance to this valley we pitched camp on the high bluff overlooking the 
river. 


;; : were raited l)y.a small band of wandering Negritos, a photograph of 

■ with some, of the Aoierican marines, is shown on Plate I. As 

already been described by ethnologists, no further mention 
‘ exoej^ that th^y are a nomadic, extremely shy tribe. They 

set, km^-haired, qmt^ and resemble as their name 
bofws'and arrows, wear few clothes, generally 
'ac%e,_ Biey Uve for, the most part on wild 
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We left j)art of tlie force behind at Camp Clinton and then proceeded 
up the valley, making halts as indicated on the accompanying route 
sketch. At the foot of the mountain proper, our force again Tvas 
divided and one company took the trail over the pass and dovm the 
the long eastern slope to Camp Stotzenburg on the Pampanga side. 
The remaining company with us marched to the next water hole and 
then likewise separated, one part remaining below with the superfluous 
baggage and arms. Here a select number of men were chosen and we 
began one of the hardest pieces of mountain climbing I have engaged in 
in the Philippine Islands. Prom the 915 meters' elevation up to about 
1,525 meters the trail leads over an exceedingly xocky slope where great 
care must be taken not to dislodge loose stones and bowlders and hurl 
them u})on tlie party following. 

The Negrito guides easily outdistanced us in this part of the climb. 
At 1,525 meters we entered the heavy growth of timber and small vegeta- 
tion which so persistently clings about the summits of the majority of 
high mountains in the Tropics. The botanist calls this the moss-if forest. 
as it is marked by a great profusion of moss covered trees. 

The white men of tlie party kept with the Negritos after entering 
the forest, and one or two made even better headway. Although the 
trees are somewhat stunted on the summit of the mountain, the vegeta- 
tion is very dense and this, together with the haze, prevented our having 
a very clear view over the surrounding country. 


RHYSIOGEATHY OF THE AGLAO VALLEY. 


The Aglao Valley presents a physiographic puzzle which to me at 
least has been almost inexplicable. A cross section of it about midway 
in its length is given in the accompanying map. This figure shows that 
the valley consists of two chief parts, an upper portion wide, flat- 
bottomed, ‘and with moderately steep walls, and a second and lower part, 
a deep gorge with exceedingly straight walls, narrow and rather more 
V-shaped at the bottom. 

The gorge shows that the valley filling is of loose material, sand, and 
bowlders. As these gorges are in places, from 30 to 45 meters deep we 
can count on the filling extending to at least that depth, and if we 
continue the natural slopes of tiie valley walls downward so as to re- 
construct the pre^sting valley,, we get some idea of the probable 
amount of fill, which must be in the neighborhood of 120 to l&O meters 
in depth. , 


of tfie upper valley is, strewn with, bowlders, some 

,, ,pf, tons in They .jiosfsess a remarthbie .shrularil^r to 

; in pbrribnkl.of; ',ihe"v^Iey , 

one fnpre'rh^ljr, 
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the central line of the valley; these are along the sides, just as are 
usually found along the sides of glaciers. 

Three distinct stages are to be noted in the history of the valley: 

0. The erosion of the broad valloy; . 
b. The filling of the broad valley; 
e. The engorging of the Aglao River. 


The first stage was that of normal erosion and began iiniiie('lia(.('ly 
as this area rose from the sea. The second points to subiiu-rgcuice or 
sinlcing of the land mass and cessation of erosion. The thii*d mai’ks 
. reelevation of the land and quickening of the si.rciims, so that they could 
again begin to cut. 

It has occurred to me that very possibly when this I’egion subsided, 
a tidal bore may have passed in and out of this valley and thus have 
spread the immense bowlders over the floor as we now find them fPhito 
11 .) ^ 

Plates III and IV are two photographs showing some interesting 
topographic features along the route. Thie formation is presumably tlio 
sme as that composing Mount Pinatubo. However, as wo had not 
time to examine the rocks very far from the trail, I shall nol, go any 
further into the discussion in this preliminary notice. 

At about 440 meters’ elevation the steep climb to the summit of 
Mount Pinatubo begins. The slopes from this elevation on to about 
1,535 meters are quite bare and covered with small bowlders, but I saw 
no sign of volcanic ash, nor any of the usual indications of volcanic 
activity. Plate V shows this slope material at close range. 

There is a small, conical peak to the right and the rear which is thd 
highest point on Mount Pinatubo and of the whole range between Zam- 
bales and Pampanga. We reached the high point to the left, 1,705 
meters aneroid reading, as the Negrito guide, said this was the’higher 
point, an^ then found a cafibn of great depth and width cutting us oil. 

. Aaoui nations veie riinning ehort, we , were forced to forego the ad- 
desert ^^d'dimb. We would noi haive gained much if we had 
' .^deriajcn'.'the' asce^ as the foihiatm is undoubtedly the same on the 

f Plate VI, taken from m 
Sterne i^^ of, the rie^ tbwwd the 


Bfitfaces'' 
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rock whicli^ disintegrating;, furnishes the coarse sand of. the valley and 
the plain. 

I shall quote here a few sentences from Dr. Foxworthy^s notes on 
the plant life on the mountain: 

The soil seems to become progressively worse as one ascends the valley and 
trees almost entirely disappear, except at the edges of the formation along the 
water courses. 

In the river valley itself there is, comparatively, a very rich vegetation. In the 
rocky bed of the main stream there are numerous agoho trees {Gastiarina equise- 
tifolia Forst.) and a good many ferns and herbs of various sorts. Wherever the 
valley widens out, there are found a number of tall trees of different kinds with 
undergrowth of wild banana, bejuco, etc. 

In the small upper' valleys of the small branch streams are found some tree 
ferns, several figs, Dalbergia, Cratoxylon, Duahanga, and Vacdnum species. 

The coarse, rocky soil at the base of Mount Pinatubo contains practically no 
vegetation, the very small amount of grass which starts being periodically 
burned off by the Negritos. 

The hare, burned surface of the mountain which is scarred by land slides goes 
up to about 1,400 meters, where the mossy forest begins very abruptly, being 
protected only by a narrow fringe of very coarse, reedy grasses. The lower part 
of the mossy forest contains a few figs and Taccinuws with some Ituhus and 
Deutzia in the undergrowth. One of the few herbs is a Garex. Among the less 
common shrubs are Gyrtandra and Gemosioma. From about l,o25 meters to just 
about the top there is another type of vegetation. In this, MediniUa icliiffordii 
Merr. with its brilliant purple flowers is the most conspicuous, and this one free 
constitutes fully one-half of the flora. Interspersed with this are Picvs. Alangium^ 
and VaGcinum, In the lower part of this range, the Mcdinilla reaches a height of 
about 30 feet and is a very clearly marked tree. In fact its shape is such as to 
give almost the effect of a formal Japanese garden. In the upper part of this 
range the tree is very stunted in habit, being only 1 or 1.5 meters in height. 

One of the few flowering herbaceous plants found in this range is yertera 
depressa Banks & Soland. In the, more sheltered parts of this formation, filmy 
ferns, lichens, and mosses are very abundant. 

At the summit all the woody plants are stunted in habit. Sphagnum and other 
mosses, and lichens are very abundant. Great masses of moss cover the tree 
trunks. Many orchids are found in this moss on the trunks, one yellow-flowered 
form being very abundant. 

I shall conclude this preliminary note by saying that Mount Pinatubo 
is not a volcano and we saw no signs of its ever having been one, 
although the rock constituting it is porphyxitic. The mountain and the 
surrounding country aiford excellent opportunity for physiographic 
studies. The region is quite unique and I have seen nothing in the 
Philippine quite Eke it. 

It IS a matter of regret to me that I have not time now to return to it, 
ah^ so for -ike present this preliminary account must suffice. 





ILLUSTRATIONS. 


Plate 1. Nojrrito.'s and United States Marines. 

11. Valley of the A^'lao, showing large bowlders. 

in, Tlio valley of the Aglao, Mount Pinatubo in the (lisUiuce obscured by 
the haze. 

IV. Topography along the Aglao River, Zambales Mountain. The formation 
• is igneous. 

V. Character of material on slopes of Mount Pinatubo at 1,J^70 meters’ 
altitude. 

VI. Looking west over the Aglao Valley from l.f520 meters’ elevation on 
Mount Pinatubo. 

VII. Map of route Paiimatawan- Mount Pinatubo. 
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FILIPINO EARS-A CLASSIFICATION OF EAR TYPES. 


Bj- Eobert Behnett Beax. 

(From, the Anatomical Laboratory, Philippine Medical School, Manila, P. I.) 


lifTBODUOTIOJr. 

The cosmopolitan population of Manila affords abundant material for 
the study of ears of all kinds. Here, if an3T^'here in the world, all 
races and many types of mankind are r.:rre=c-ritc-d : the white, the yellow, 
the red, the brown, and the blaL-k. I h;\i j'revi'-usly observed eai^s in 
America and Europe for several I'ears, and since my arrival in the 
Philipiunes, on June 29, 190'', have given particular attention to the 
ears of the Filipinos and the other inhabitants of these Islands. The 
material for this study was gathered by close inspection, sketches of 
dweller^; in the suburbs of Manila as well as the city proper, of the 
Assemblj’, and notes made from these data and from a consideration 
of other colleetiims of Filipinos. I have also included a study of the 
prisoners at Bilibid, the pimitentiary of the Islands. 

O-ENEEAr, TYPES, 

Previous observations load me to select the long ear with pendant 
lobule : the small, round, flaring ear. and the large, oval ear witli shelf 
instead of lobule (three European rrpes ) as a basis for the classification 
of Filipino ears. Ears without lobules constitute a fourth group, and 
others that do not resemble any of the four hat-e been added. After 
these five groups of ears have been distinguished, every individual is 
noted that can be observed carefully enoxiglt to be sure of the ear 
Only males are considered, although a few female Filipinos (more than 
100) are also classified. The first 924 individuals are assigned to the 
groups just given. 

Ears of adult male Filipinos. 


Long 

345 

Oval, shelf, no lobule 

86 

Round, flaring 

84 

No lobule 

122 

Others 

207 

Total 

942 


27 
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The importaiit results of these jn-oliiiiinary <)l)S<u'VJitioiis (H>rrohoraled 
by further study are tlie facts oC the oceunvnce of a, gavni mnnluir of 
long ears aud of many ears wiilioat lobiih's. 

Karutz^ from the literature assomhlcH the (‘ar of 1,152 foriuotK^rs, io 

which he adds 309 further xiit‘,asureiuents on fon*ign(!rH ainl 301) of luluH, m<Ma 
273 of whom are recruits of a German reginumt. n^sults may lu‘ pljuuMl so 

that the .longest eared people come lirst, each succetMling grou[> having shorler 
ones than the preceding, the individuals with earn luoiai iliau 0 <um(,iiuet(n-,s long 
being termed long eared and those less than 0 ccniiiuctera short canal. 


Ears of ^,432 foreigners^ not German. 


Long Eared. 

Mongolian. 

G erniii n ( St-h w ul bn ) . 
German ^SOOKarutz). 
ilahiv. 

Aryan. 

Semite. 

American. 


Short Karkd, 

Papuan. 

Australian. 

Negro. 

Mestizo. 

“Nibdon." 

Finn. 

SingalcHC. 

Hamites. 

Bushman. 


309 further mcasuremcnls. 


Long Eared, 

Aino. 

Semite. 

Aryan. 

Hamite. 


Short Eabkd, 
Polynesian. 
Micronesiau. 

Papuan. 

Americun. 

Negro. 

Bushman. 


This classification is but slightly altered when the ear leiigih and 
stature or ear length and ear width are compared. Tlic TVlalay (doscr 
to the European than any of the Negroid peoples. The large number of 
long ears (37 per cent) encountered in the first 1,000 Filipinos oxuininod 
by me indicates that the Filipino is also close to tiie European in ear 
foimj and this I believe is due to the impregnation of the pinmary in- 
habitants of the Philippines by Mongolian and early European, as well 
as later European (Spanish) peoples. This is made clearei^ as the in- 
vestigation advances. 

The ear without lobule is present according to Karutz as follows : 


Ears without lohuJe {Karutss.) 


, 82 Negros 

, r Papins 

• ■ y ' j ’ 22 Microhesians . 

^ Poljmesian' 

2!ur:i^opologie des Obres, 


Per cent. 
36.7 
29 
27.2 
15 
4 


Aroh^ f, Anthropoh 
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The same {my observations) . 

Per cent. 

547 Cliiiiose 

942 Filipinos 23 


These observations may indicate IN'egi'oid affinities for the Chinese and Euro- 
pean affinitie.s for the Filipino.s, although 20 to 30 per cent of the majority of 
normal Europeans have absence of lobule, and the percentage varies among 
Europeans from “9.2 per cent to 02 per cent.” Doubtless absence of lobule is 
not a stigma of degeneration. 


Eire types for a new grouping are established by notes and sketches 
made during my preliminary observations; two from the long-eared 
group and one from each of the others. 



fjg. a. 


Fig. 2. 



Fig. 3. 



Fig. 4. 



Fig. 5. 


Fig. 1. — Type 1 is a long, slender ear, with a straight posterior border and square 
lobule, the outline a parallelogram with rounded corners. 

Fig. 2. — ^Type 2 is long and liat, with a straight posterior border, and square 
lower helix without lobule. 

Fig, 3, — ^Type 3 is large and oval, with a shelf where the lobule attaches to the 
cheek. 

Fig. 4. — 'Type 4 is a small, round, flaring ear, in which the lobule and superior part 
of the helix are symmetrical. 

Fig. 5- — Type 5 is long and oval, with large helix and small lobule. 

Ears that resemble any one iyf^e more than auoiher, bat are not 
exactly identical with it, are put into groups, six of whieli are dif- 
ferentiated : 

Group 1 contains all long, slender, and liea^^ lobed cars. 

Group 2 has long ears with no lobule and a square, inferior helix; the ear 
is delicately molded and oval, rounded, or in’cgular in its superior part. 

Group 3 has small, round eai’S that are not always shelved. 

Group Jf contains those that are symmetrically rounded, both in helix and 
lobule, and not always flaring. 

Group 5 has ears that are large and oval, without lobuleSi 

Tlie groups are subordinate to the t}"pes and each contains only ears 
that resemble those of the type, for example: The ears of group 1 
resemhle those of t^rpe 1. Ears unlike any of the five types or the 
groups are included under the heading *^Others.^^ 
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Bars of adult male Filipinos. 


Type. 

Number. 

Group. 

Number, 

Together. 

Total. 

1 _ _ 

6 

1 

101 

m 

107 

2 I- 

25 

2 

282 

2+2 

307 

3 

12 

3 

120 

34 3 

132 

4 - i 

i 20 

4 

83 

44-4 

103 

R - i 

8 

5 

91 

5+5 

94 

OthArs 

1 

148 



148 







Total 

1 214 

! 


677 


891 






Type 2 is predominant and the others are each present in about equal 
proportions. All ear types so far considered are European and character- 
istic of definite somatologic types of the white man. 

T'ste 1 presents itself on long, lean individuals with long heads and faces, 
prominent cheek bones, and usually with dark hair and eyes. This ear is desi gn^ 
ated as Cro-Magnon, because the type of man resembles the cave man of Europe. 

Type 2 exists on medium-sized individuals of stocky build, and as it is 
typical of uhe Jgorots it is designated as Igorot.' 

Type 3 is found throughout middle Europe (southern Germany, Switzerland, 
central France) and in America along the Ohio Eiver, in Canada, and on the 
shores of the Gulf of !Mexico. or wherever the inhabitants of central Euiope liave 
settled. This car is termed Alpine, from Ripley’s designation of the middle 
European. It is associated with persons of adipose tendencies, witlx dark hair 
and eyes, and broad heads. 

Type 4 is called Iberian, as it is found on small, dark, long-headed individuals 
representing the Iberian or Mediterranean race of southern Europe. 

Type 5 occurs most frequently on tall blondes of the Nordic type of northern 
Europe, and for that reason is designated as Northei-n. 

ITaturally, it is suiq^rising to find so many Filipinos witli ears rosein- 
bling those of the European, and in this connection emphasis should l)e 
laid upon the fact that the Filipinos examined have-not been selected 
because of obvious European traits of physiognomy, skin color, or 
other characteristic, and wherever European traits are apparent the ear 
of the individual is not noted. At this time, after the second thousand 
observations have been completed, at least two additional typos stand 
out as predominently Filipino. These I designate as N'egroid and Malay. 

The Negroid ear is small, somewhat pentagonoid in shape, and without lobule. 
The Malay ear is small and round with a small lobule which forms a horizontal 
shelf, the helix often appears as if double rolled by the eversion of the edge of 
the concha (anthelix), and the upper and lower parts of 'the helix flare slightly. 
These two types impress themselves upon the majority of Filipino ears, even 
when the latter resemble European types. 

One more type is selected in addition; a large, well-rounded ear with heavy 

’'^ean. The Benguet Igorots. This Journal, Sec. A. (1908), 3, 413. 
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lobule and broad helix; distinctive of a European type that may be known as 
the box-headedj big-cerebellumed Bavarian of Ranke, which I designate as B.B.B. 
Another Iberian ear, named Iberian h also occurs; this has no lobule, dares up- 
ward, and has an everted concha at its outer border (anthelix), especially below. 

After the above classifications were completed, the haunts of the 
average Filipino were again invaded and a third set of observations 
recorded. This time an endeavor was made to separate the masses into 
classes by registering pedestrians in one list and those seen in street cars 
and carriages (not the common street cart) in another. Only pure- 
type ears are recorded; no ears that show mere resemblances are tabulated; 
those that are not of one type or another are put under 


Filipino ears. 


Pedestrian?. 

1 Riders. 

* Totals, 


Type. ^’umher. Type. 

umber. ' Type. 

XiimfcsT, 

Negroid 

lOS B.B.B 

B. B. B 

149 

Malay I 

88 1 Igorot 

69 i Xegroid 

187 j 

Igorot 1 

60 ’ Alpine 

52 Igoror 

129 = 

R. R. R ! 

45 ! Oro-Macrnot! 

:;rt Vnl.r- 

104 ' 

Cro-Magnon ! 

■ 80 1 Xoffrcid 

29 Alpine ' 

70 1 

Iberian a ‘ 

27 ^ Iberian a - 

25 ; CrO'lMaimon 

' 60 ! 

A'^pine * 

IS Mala^ 

16 i Ihprian //. . 

52 i 

Iberian h 

7 ' Iberian 5 ' 

5 1 Iberian h 

! 12 1 

r>th<»ri5 . 1 

195 Others ’ 

Otbt*r.s . 

280 





Total ' 



415 

998 . 


The totals indicate four ear types as characterizing the Filipino, and 
four others are not infrequently found. Sk of these are European and 
trro are not (Xegroid and Malay). The inference can he dra-sni that 
ihe Filipinos of Ifanila and vicinity are more European than otherwise. 
The k'o grotips, pedestrians and riders, separate the poorer classes from 
the well-to-do, and a notable difierenee in the relative number of ears 
of the diiferent types in the two groups is observed. Among the 
pedestrians the liTegroid and Malay, whereas among the riders the 
B. B. B. and Igorot ears predominate. These four oar hpies are of 
considerable significance. The B. B. B. and the Igorot ears are pwjbahly 
derivatives of the same original tj'pe, and the Xegroid and ihe Malay 
are similarly related to each other. The fact that the couples of ears 
are so diffesrent enhances the interest attached to them. The Igorot and 
the B. B. B. ears are large and long, the ISTegroid and the Malay are 
small and round or pentagonoid. The Igorot and the B. B. B. ears have 
no roUed-in rim to the helix, the Ifegroid and the Malay have an in- 
rolled rim, almost double rolled, due to the eversion of the anthelix. 
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The Igorot and the B. B. B. incliviilnals are medium pitied and stocky^ 
with large, loug\ square heads; ilie Negroid and ihe Malay are small and 
spare or fat, with small, shoid, round, or oval heads. The Tgoroi an<l 
the B. B. B. are Eiiro])ean tyi»es, the Negroid and the Malay <ar(i nol. 

iNDIVTOITAL TYIUOS. 

Having determined that EiirojK'an ear typos Avitli eharaeieristie mor- 
phology pertaining io definite somatulogie types of men are preseiil- to 
a large e.vtent among Filipinos, and tliat other morphologic ear forms 
belonging intrinsically to the Filipinos are also ])resent, material is at 
hand to enable us to find the type of Filipino to winch each ear type 
appertains. This is done by confining observalion^ to one type at a time, 
uoiiiig the characteristics of each individual on whom tlie parlicailar 
ear ttq;)e under consideration is found. 

The majoriiy of obst^rvalions were iiindo while walking with the crowd, 
driving with them, cii'culating among them, or while riding on street cars, 
beean>e in Ihi^ way each individual can bo examined for a grtuiler length of time 
than the ohserver is standing to watch them as tluy pass,' Ejn*h iype wn.s 
observed during tlie same hmgi.li of time, over the same territory, and ah far as 
possible with the same individuals, but the aggregate varied slightly from week 
to week. 

The observations sliow in gejieral rbe relative number of onoh typo 
present in ibe. po])alaiion, and in this way are. a olicck on previous work. 
IndividnaLs of all nationalities are ineduded with the following I'esnlis: 


Individital types of ears. 


Negi’oid 

194 

B. B. B, 

107 

Alpine 

115 

Malay 

108 

Iberian a 

106 

Cro-Magnon 

101 

Igorot 

73 

Iberian b 

18 

Nortbern 

10 


Total 891 


The Negroid and the B. B. B. ear have changed places but still head 
the lista the Alpine goes up and the Igoi'ot down, and the Iberian a 
rises above the Cro-Magnon, which is itself above the Igorot. The 
^Northern ear is so seldom seen that it may be neglected in considex’ing 
• the Filipino. The changes mentioned are due in a large measure to 
the inclusion of European in this classification, especially the American 
and Spanish. Details of the individual types are as follows: 
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TIIJ: XBOItOlD KAli. 

Tlie Xeg]*oid ear is small, soinewliat peniayonoid ii) shape, and with- 
out lobule. It often presents a wrinkled appearance about the helix, 
•which folds over almost to the concha; the superior border passes 
abruptly from tlie head in a horizontal direction and often joins the 
prjsterior border in the formation of a point. The posterior border is 
straight and appears as if it had been amputated and healed, leaving a 
scar tliat has drawn the ear wliile contracting. The lobule is usuall)' 
absent or minute in size, the inferior border of the helix passing 
diagonally downward and inward to the jaw. Tlie individuals on whom 
tliis ear is found are almost invariably small, slender, wide nosed, with 
oval head, straight, black hair, Ijrown ej^es^ and broAvn skin, but three tall 
Filipinos and lour short, stocky Filipinos are noted with Negroid ears. 

THE XIALAV EAR ( PRATES I. II, III, AXD IV). 

Tlie IMalay ear is small and round witli small hhaile. double-rolled 
liolix. and a slight tiare at tiie roji and at the bottom. The superior part 
nf The hflix oftcu dants >Iiglitly downward from where it joins the head 
and lenniiiates in a small. :lar lobule which is liorizontal. The concha is 
large am’l its edge (anilielix) frequently nms parallel \o the li^lix 
which gi\c-s ihe ajupearaiu*e nf a double roll. The IFalay ear appL*ars o]i 
at least four groups of Filipinos, all of whom are similar in p]iy<:..'al 
attributes. The individuals are usually small, rotiiul licadt^d. w I-I • ivv-'-.h 
and dark skijuieil, laii the following variations aiqu‘ar. 


The Malotf car imhilt 


Sleiidev. sinall, shovi 

45 

Heavy, 

40 

Hea^w, UKvlium 

11 

Heavy, ^inall. t»l<I It-iuliev >kiiis 

4 

’Mestizt> short 

1 

R hitie^e. slion 

1 

Wavj” or curly hair 

20 

^Smiight hair 

S2 

Total 

11^8 


Tlio liiiir t’oriii with a ileiidelian proportiou iudicate? that the kinky 
hair nf the Xeirrito is i-ecr-ssivc to the straiglit hair of the Malay, 
because tlie ear resembles the Xegriio ear,® and the two types are closely 
related in physical characteristics. 


" Utv rit, 

■T 


81080 - 




FILIPINO EARS. 


35 


THE B. P>, B. EAR (PLATE VI). 

'Jliis type of ear is smootb, AveJl rounded, clear cut. and even in 
shape. The helix is roiled above, hut flat below, the lobule is flat and 
broad, although it may be round or pointed. The concha is open, large, 
and oval, without rounded rim, and the area between the concha and 
helix is smooth and flat. The ear usually lies close to the head, witliout 
any evidence of flaring; it is often square, with rounded corners. The 
individuals on wliom it is most frequent!}’ found are iiiediuui or 

large, S(]uai‘e set, stocky, with a tendency to obesity. The heads are 
large and oblong in shape. This is one of the most charaetenstic 
Spanish types, but is almost universal, and I believe it will be found 
throughout Europe, Africa, and the East. The ears are located by 
nationality as follows: 

The B. B, B, ear (adult males i. 


Fili])iiio 

30.S 

^Vnipricae 

3(1 

Spanish 

19 

OMnese 

3 

Mestizo 

I 

Total 

167 


Twelve of tlie Americans are Iflonde, 1 is redheaded, and 23 are 
Innoettc or ini.xed. with dark hah* and light eyes. 

Eive <if tlio Filipinos aro small and stockily built and the remainder 
arc as rlescril^ed iilx-ve L'ci* the type. All have light hrmvn or yellow 
skins and straight, coarse, black hair, brown eyes, and large, straiglit. 
liigh nuscs. 

THE IGOBOT EAR. 

This ear lias been dorribed by me in another publication/ Here it 
suffices lo ih^rail xlw charaei eristic indi'idmils on whom it is found. 
Many are lu-aAv set and. siocky. ."jinilar u> the B. B. B. type, but some 
are tall. Tl\e ('b.inese iiresent an t-av lype f)!' great frequency whit:h \< 
similar lo iliat oi' tlu- Jgon>t. However, tin* lihule of the Chinese oar 
is at rigid angles to the head, whereas that of the Igorot is more 
frequentiy somewhat flauoried against it. The ear appears by nationality 
as follows: 

27tc lyorcA car (adult males}. 

Filipino 
Xle-'^tizo 
Amt^ricaii 
Spanish 
Chinese 
Japiinese 

Total 


5U 

a 

5 

2 

4 


73 


*Loc, cii. 
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All individuals ai’e similar to the B. B. B. exeept two Filipinos, 1 
mestijios, 1 Spaniard, and 1 Cliinaman, who are tall. 

After {-aj’eful study I ajii convinced Unit tlie Igorot oar is a jnodified 
form of the B. B. B. ear. As such it is well represented hy a large 
element of the priesthood of the Philippines, by Japaimse, and by 
Chinese types similar to the Igorots. 

rrtE Am»[NE ear. (elate v). 

The Alpine ear is tlie ear of tlie fat man. It is large,, roiiml, or oval 
and without lobnle. Tlie helix is continuous around the ear to the 
lower margin^ where it turns forward to teniiinate iu the anthelix and 
cheek, and thus forms a shelf which is supported bj' the part of the 
ear that should be the lobule, but is firmly attaclied to the elieek. The 
concha is large and open. 

The Alpine ear is related to the B. B. B. on the one hand and to the 
Malay on the other. The three tj^pes shade into each other insensibly. 
The individual? also iv^ombh* each other in size, head ?hope, and general 
appearance, which may mean that blending lias taken place by continual 
contact of ili(‘ types, or that the one is reJopcd from tin? other, the 
B. B. B. from ihe Alionc which in turn is derived from the Malay. 

Individuals with AlpiJie ears are usually porth\ though not above 
medium height. Tliey liavc r<auid heads, flat and broad behind. Their 
features are full, widi espocially well-developed ]*)nrntid gland? that mny 
influence the appearance of tlie ear by everting rlie lower poriion of it. 
They walk In.rgcly along the oje^v way.« oL‘ life and frequent flu' i*nnuy 
paths. 

The Alpine car is found equally among mestizo- an«1 li-t* (jark-r-kiiinui] 
Filipinos. frequency i? as follow^i: 

Atpuie car {aduli htaJesi. 


Sniall, short, fat, stocky, dark skimied Filipino.^ 46 

Large, fat, yellow or white skinned mestizos 30 

Short, fat, Spanish ^ 0 

Short, fat, American 8 

Short, fat, Chinese 2 

Tall Filipno -"i 

Tall American 4 

Tall Spanish 1 

Tall Chinese 1 


Total llo 


The jolly, fat, Spanish friar, the American salesman, the French 
good fellow, the charming celestial all have ears belonging to this tj'pe. 
Music and oratory live in their .souls and they constitute to a great 
extent members of orchestras, bands, and legislative bodies. 
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TJfE (Ui()-MA(wrm EAR (plate vrr). 

Tim car is the ime long chi*. It is sjiniuetrical around the base* and 
lias a helix and lobule that are equal in size and shape ai ilu; two 
extremities. The descending part of tlie helix or dorsal border of tlie 
ear is straight or gently curved, and is a narrow,, round roll, neither 
broad nor ilat. The lohulc is large ami liangs low to a roumbnl point. 
The concha is oval, elniigatiui. and often j’eaehcs * almost to the helix. 
The ear stands out well from the head^ often at right angles. Tlio in- 
dividuals to whom this ear is attached are tall briiiudlis with dysharmonic 
physiognomy (long head and broad face). They often have a jieculiar, 
wrinkled appearance as if they had dried up and their skin had been 
left in loose folds. The nose is largo and heavy looking. Occasionally 
an individual with all the appearances of this type except the tall stature 
may bo seen, particularly among the Filipino women. 

The following individuals were observed wiili ilie (ho■-^^ilg^()n ear: 


The Oro-Magmn car (adult malen). 


Tall Filipino 

4(1 

Aledium Filipino 

12 

yinall Filipino 

12 

Tall American 

13 

Tall mestizo 

8 

Tall Spanish 

7 

Tall Chinese 

3 

■Total 

101 


One Filipino with ears resembling the Cro-Jlagnou, wlio is tail, 
rawboned, long headed, big nosed, and wide faced, Avith square jaws, 
flaring ears, and hipsistenocephalic head presented an appearance so 
' unitetial that I made a hasty sketch on the spot wliich gives tlio offeet, 
it npt the exact details of the phj'siognoniy. 5fany individuals similar 
to this may be seen in the Philippines. (Pig. 13.) 


M 




THE IBiElAJSr EAR. (TYPE tt) (P1,.\TE Vilt) . 

'.T^ eai .m or dightly elongated and stands out from the head. 

is. symmetrical with the lobule; 
■' ^ is aj large, round roll, not flat, sometimes 

the.'GnvMaghon.' The edneha is 
P^’so, ■^fint the aatitragus projects, 
t^;a|i;tih^',.m this way immbling 
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liatcliet faces, long and thin, with pointed cliin. Among tlie Filipinos, 
ot course, tliis type has been modified so that the characteristics are less 
marked, altliough occasionally there are true Iberians under brown 
skins. 

Sometimes the men of tliis tyjye are tall, but in such cases the type is 
u-Jually not Iberian a hut Ilierian 1. 
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THE IBEUIAN- EAll (TYPE h) (PLATE IX j . 

This ear is some^vhat long and slender, the crest of the lielix projects 
iil)ward and backward; tliero is no lobule, the lower border of the lielix 
massing diagonally to he joined firnily to ilie cheek. The eversion of 
rhe anti tragus and inferior concha is one of tlie most (duiracii'risliti 
features of the ear. The edge of the lielix is usually small, thin, and 
round, and tlie space between the helix and anthelix is broad above and 
narrow below, where they come almost into contact. 

The men of the Ilieriaii type h ai*c almost invariably tall, but other- 
wise resemble the men of the Iberian type rt, except that the head is 
higher and not so long. Among Europeans they may lie blonde or 
brunette. 

The following individuals are noted with Ilieriaii ears: 


Iberian rarst {adult muleff), 

Sjtiall Eilipino 
Small Spani&li 
Small mestizo 
Small American 
Small Clujie.se 
Small Japanese 
Tall Filipino 
Tall mestizo 
Tall Chinese 
Tall European 


08 

17 

0 

1 

1 

2 

0 

4 

1 


7 

2 


:5 


Total 


10 .) ]•> 


THE \uirriiKin\ kajl 


The N’orthern ear is seldom seen u})on a Eilipino, but is I’nu nd 
on Chinamen, as noted later. 

The Northern is a long, oval, flaring ear with slender helix and small 
lobule. The distance between the lielix and anthelix is great ahovc^ and 
small below. The concha is irregularly oval in shape and the anUlragus 
is sometimes slightly everted, thus resembling the Iberian ear. Europeans 
with this ear ai'e tall and blonde with, long heads, and these eharaeteristicjs, 
except the coloring, impress themseh'os upon the Chinese and the Fili- 
pinos who have the Northern ear. 

_V or i hem ear (adu It m ales). 


Tall mestizo 5 

"Tall Americaji 3 

' tail Filipino I 

Tali Chinee ' , , , 1 


Toital 


10 
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AX ODD TYPE. 

Once, when riding througli Makte on the street car. I was startled 
by seeing an old Filipino with a most peculiar ear. Tim old man was 
small, slender, wizened, and almost haldhcaded, with skin like old, 
washed leather. He liad a short, flat nose, broad upper lip, and project- 
ing Jaws. His bead sloped almost directly from heavy brow ridges to 
the wide parietal region, Iming narrow in front and fiat on top and behind. 
The ear was triangular in shape, straight out from the bead above, and 
from the upper border the helix j>assed diagonally downward and inward 
to the cheek, where it was firmly attached without intervening lobule. 
Tlie upper border of the ear pi'esented the fonn of a scroll as indicated 
by sketches hastily made at the time. (Fig. 19.) 

Since then I have seen six men of similar type, although not so 
pronounced in the physical characteristic-^. I am inclined to h‘=^lie\e 
this is an aboriginal and in»i a ]nttiio!ogic Type, beean>e the Hahiy an > 
ISTegroid ears, although diirereiir in detail re^erahlt* this ear in ?ome 
particulars. These tliree ty]>es of ears resemble one form Xegro ear 
in America as porti'ayed by Hrcllicka.'' 



Fn5, 18.— Kegro car (Hrdlicka); copied 
from photograph. 



Fig. ly. — An odd type. Filipino; schematic 
sketch from life. 


® Hrdlicka, A.: Anthropological Investigations on One Thotusand White and 
Colored Children of Both Sexe.s. . The Inmates of the New York Juvenile Asylum. 
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BLENDED EARS. 

Blend? of infinite variety are continually noticed, and many ears are 
of siicli a nondescript cliaraeter as to be difficult of classification, 
European tvpes of ears found upon the P'ilipinos resemble closely ilie 
correspondinsr European types, altboxyi^h the skin ot the Filipino witli 
European ears may be brown, and otlier cliaraclers of tlie Filii>inos are 
not so truly Europea]i as the ears. This indicates that pure types oi 
ears do not blend so readily as other chai*acters, such as skin (iolor, and 
the European ears gi*afted on the Filipino remain true to type, but 
slowly taking on the characteristics of the natiye as generations pass. 

CUCIXESE EARS (PLATE X). 

The Cliinaman's cars are more largely Eiiro]>ean than those of the 
Fili])ino, and the same European ear types appear among the Chinese 
as among ilu; Filipinos, although among the Olunese the European ear 
iy]»c‘s arc not so distinctly European as among the Filipinos. Judged 
hy ear types the Chinese are more eoiii])lr*to1y anialgainated than the 
Filipino and tliey have a larger pro[)oiTi<m of European elements fused 
into tlieir coiuposiiion. The niajoriiy of the Chinese noted are in tlie 
sliops along both sides of Callc Eosajdi^ and vicinity: The following 
table gives the types of Cliineso ears observed : 


Ch inese eat'fi {Aftult ma Ivh ) . 


Negroid 

107 

Alpine 

71 

1 goi’ot 

4(i 

B. B. B. 

‘M) 

Northern 

31 

Sub-Northern 

()4 

Iberian a 

31 

Malay 

29 

Iberian & 

18 

CroAIagnoii 

14 

Others 

97 

Total 

047 

No lobule 

199 

Long ears 

213 

Short ears 

185 


, Among f lie Chinese, as among the Filipinos, the Negroid ear pre- 
■ points to a common origin for a portion of the tw''o 

, Sub-Northern types appear frequently 

rare among, the Filipinos. The Sub-Northern 
and it;is called Sub-Northern because 
yritli loiog,. narrow faces. It 
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stands almost at right angles to the head in its lower half^ which is 
oblong and similar to the lobe of the Igorot ear or of the B. B. B.^ 
except that these two are usually ])arallel to the head, or at a more acute 
angle than 90 degrees. 

The types of Chinamen corresponding to the ear 133)08 are in ail 
particular^ (witli slight differences) like the t3’pes described under Fi- 
lipino ears. A greater number of Chinese than of Filipinos are tall, 
and not so man}" of the Chinese are stocky. The relative proportion of 
each type among the two peoples may be of interest. 

Chiiuse versus Filipino car IjfpeSn hy percentages. 


r 


Type. 


Filipino i Chinese 
number. number. 


; B. B. B ; 15 I 7 

; Kegroid j 14 ' ‘iu 

i Igorot ; IS ! 9 

Malay 10 5 

Alpine — I 7 m 

Cro-Magnon i 2 

i Iberian <i | 5 ' 5 

, Iberian b j , 1 4 

' Others ' 29 19 

Northern j 5 

Snb-Nortlieni 11 

Total { 100 100 


No lobule. 
Long ear.". 


23 , 3S I 

37 , 40 : 


The Cliinese luive a greater pcivenragc uf Xegroid. Alpine. Iberian b. 
Xorthem and Siib-NTovtlioni v^ars. and cars witlioiu lol)ules : the Fili- 
piiKjs liave a gi\*aTci‘ ]>ercciitcigv *d' B. B. B.. Igoroy, Malay, and (To- 
ifagiion ears, and each people has an otpial niimbeL' of Ibcriau a ears. 
TIk* iiuiulx'i* (tf long is greiil in both ])Cople. bur slightly less among 
the Filipinos. li ina possible Ti» know from a ramlom sample of the 
population that the Ti^pes are present in the exact }»roportion designated, 
but the presence of the Igorot, tlie Malay, and the B. B. B. (Spanish) 
types in the I^hilippines among the non-Christian tribes leads me to 
believe that tlie three types are more frequent among the Filipinos than 
among the Chinese. 

SPANISH EABS. 


The ears (»f the Spaniards in Manila are largely of two types, the 
Iberian a and tlie B. B. B., although the Alpine ear is of frequent 
oceuiTence, but partakes of the characteristics of the B. B. B., with 
which it is Idended so that the line of demarkation is slight. The Cro- 
Magnon ear must claim attention also because of its frequent occurrence. 
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S^panish ears. 


B. B. B. 

52 

Iberian a 

4« 

Alpine 


Cro-Magnon 

25 

Iberian h 

i:j 

Igorot 

11 

Northern 

0 

Others 

21 

Total 

2(15 


The individual physical characteristics of the men agree with previous 
description? of the physical types; the ear type and the pliysical type 
coincidci more nearly than among the Filipinos, The types of ears and 
of individuals are purer among the vSpanish than among the Chinese or 
the Filipinos because iliero is no confnsioii of Negroid and Malay among 
The Spanisli. Tliej'e is more or less Idoiicling of the didcrent types so 
That an Iberian ear may resemhle llie Igorot or Cro-MagnoU;, or one of 
the other typos, but is none the less distinctly Iberian in character. 

So with the other ly])es. The Iberian and Cro-JIagiion are more orteii 
similar to each other than to other ears and tlm Alpine uml ih B. B. 
lire in the same category. The N’orLlievn oars are not Jouml among iIk* 
Spanish on blondes, but on brunettes. The ‘'othevs''’ are coinposij<‘s or 
blends of the various types. The Igorot ear is European, as it is found 
on Spaniards. 

EAST INDIAN EAIiS. 

The ears of a few Indian merchants on tlie Escolta were examined, 
also the ears of a few Sikh night watchmen. Tlie latter are all ox(iept. 
two (7-3 =5) Cro-Magnon ears. The two are divided into one B. B. 1^. 
and one belonging to the class termed ^^others.” 

Aihdt VI ale East Ivdian cars. 


B. B. B. 0 

Oro-Magiion 7 

Iberian a ti 

Igorot 5 

Malay 2 

Ptliers 4 

. Total 33 


•Ooe’ important feature of the . Indian ears is the .remarkably pure 
' European; types among .them,' purer .than the Chinese or the Filipino. 

, 8^'; of: fte- Indians is usually darker than that .of the other two 

(' tiheir. futures are' more , like the European tlxan are those of 

only four European 
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types occair aiiionp;* tlio Indifiiis, but the wliole immber nii<i’ht reveal rao]*e 
of other types. If one may reason from so small a iiuml)ei\ and tlio 
purity of ear t 3 ^pe and physical type make it justifiable, tliere appear to 
be Europeans under brown skins among the Indians, and occasionally a 
Mala}" is found. The bro^m skin could be due to implantation of the 
European on the Negrito and por^’ctcuce '"•f the brov^m color by selection 
aided by the tro])ieal sun; ih.* Kuni; !•■?!]] traits to early prehistoric 
migrations of white men from Europe. The iningling of the European 
and Negrito resulted in the retention of useful cliaracters, the color of 
the Negrito and the form of the European. 

FEMALE FILIPINO EARS. 

The difRculty of ohserving the ears of the women because of the hair 
renders the collection of data limited and not easj% therefore only 144 
individuals are noted. 

Adult female PHtphta rrtrs. 


Negroid 

4S 

Malay 

IS 

Chinese [Suh-Norilienif 

1(5 

CTo-!Mi\ gnon 

10 

Ttforot 

14 

B. B. B, 

10 

Alpine 

7 

Iberian 

0 

Others 

15 


Total 144 

Tlie female ear is osentially long, longer than that of the male, and 
the lobe is more pendent. Tliere are .i6 long ears and 25 short ears 
among the women, beside? the Negroid ears whicli are l(mger for the* 
women than for the men. Absence of the Iberian ear may be significant, 
or it may be because so few individuals were (vbserved. The accumulated 
evidence indicates that some of the prmirsor? of the present Filipinos 
were long eared and tlic long-eared precursors were Mongolians and 
Europeans. The Cro-Magnon, the Sub-Northern, the Igorot, the B. B. B. 
cars are long ears; the Malay and the Iberian are short ears, also the 
Alpine and Negroid. If the women represent the primary stocks and 
the men represent the invaders, then the primary stocks had less Iberian 
and Alpine, more Negroid and Cro'-Slagnon than the invaders,' and 
Iberian and Alpine ears are more recent grafts on the Filipino than 
Negroid and Cro-Magnon. In other words, there were more Negroid 
and Cro-Magnon elements among the peoples of the Philippines before 
the Spanish came, and the Spanish introduced among the Filipinos a 
greater proportion of Alpine and Iberian than had previously existed. 
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THE llORPHOLOay OF THE FILIIMXO VA\l. 


The morphological difference.'^ in tlie ty])es of Filipino t‘ars are of 
significance if onr j)rescnt knowledge of the developmental history of llu* 
ear is accepted to indicate that the Iniman ear is iiiahmgoing ndrogade 
metamorphosis. 

S(*li\Viirt»o '■ lU'Uioiistrates the similarity of the ear of Innmin <‘ml>ryos ai. 4 
to 6 moiitiis intra-iiterine life the. ear of MucariLs r//e.sw^s‘ and CVreo///- 
fhecus cnffi/iJiiia. one of the chief points of r(‘simil)laiK‘e Ixdiig the al>s(^tH*e of 
the inrolled rim of the helix. This author further .stales (p. 18S) : “\’oui H 
^£onat an beginnt ein Ilecliiktionspr<»ze.ss <ler Olirfnltt', wehduu* sieh iin we- 
sentliehen in Einrolhing <los Oherraudes nnd stHrkPi’or Aitsbildung des Anfludix 
Systems aiispragt.” When the adult human ear has attainecl its full maturity, 
the rim of tlie helix lias rolled inward and forward, and the Up of the ear 
forms Darwin’s tubercle. The e.xtenr of inrolling of the heli.x marks the grade 
of develojmient and evolution of the ear, hence the age in the world’s i.iim‘ of 
the ear type. 

The types of cars uuder ohsiuTation may lu‘ conviMiicnlly grouped 
into three classes : 

1. Old types wliicli Inive imieh inrolled luduTS, ami evuried anlhcliccs. 

2, Intermediate types which have rolled helices but not s(» marked as 
in old types, and 

d. Xew tyi)es Avith slightly roiled Ijeliees and de] )rt‘ssed antlieliccs 
. resembling the ear of the embryo. 

The Xegroid and Malay cara axv old types, ilio Cro-.Magiioji and 
Iberian ears are inlermediate, the Igorot and B. B. 15 . ears arc now 
types. The others are ini-xed, inteniiediate, xuid new. By (his oi-ii('rimi 
the Filipinos are older than the Chinese, Indians, or .Spanish l»o(•aus(^ 
they have older ear types, at least a greater projxoiiion ol Filipinos than 
- of the other peoples have old car types. Portions of the Filipino, Chinose, 
and Indian populations have old ear’s and portions have ik'w and in- 
termediate forms, therefore, the three jKjoples were originally of tlie aaine 
stock, and have since received similar infusions of new sloeks. allliougli 
in varying proportions as regards, typo. 


BIUBXD TYPJ5S (SEE TABLE AT EA’I)). 


.The. inmates of Bilibid Prison are of two kinds — local, shoi’t-tcnn 
prisoners^ or those from the neigborhood of Manila who are serving terms 
of .dess ihaa, five y^rs; and general, long-term prisoners, or those from 
„ 'hIi: p^'of:fte:: P}^ppine Islands except a part of the Moro dominions, 
f;- ■ The latter are representative 


flfetefchlicJien Embryo.— 4.««to- 
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Filipinos of the lower class, and for that reason I examined a large 
number of their ears witli tlie following results : 


Bilihkl adult male Filipim cars. 


3tEalay 

ICO 

Negroid 

OS 

Cro-]^[agnon 

01 

Alpine 

od 

B. B. B. 

40 

Iberian a 

:)i 

Igorot 

20 

Iberian h 

s 

Others 

380 

Total 

S60 


It must be said that this cdassification is somewhat misleading when compared 
with previous classifications because the prisoners are very rarely pure types, 
and tliosG classed as Cro-Magnon, Alpine, B. B. B., Iberian a and h aiicl Igorot 
have ears tliat merely resemble those types, and show trace? of otlun* characters. 
The large number of •‘others’^ indicates that many ears arc imclas'^ifiabie in cia»>es 
selected, Many — probably the majority — of *‘othera“ are blends of the various 
tj-pes, but some are types not yet described. Seventy-three of the '•'others’^ 
resemble the Chinese ear with large, flaring lobule ( Sub-Northern*. 

The Kililncl type? should he* compared by percentages with the ]>o- 
destrians of a i)rcvioiis clnssiticaiion (page 31) since they both represent 
Filipinos of tlic huvly walks of life. 


Earn of Uilihid prisoners and .l/««i7a prdesirinns. lu pf 


rtrrfrn!u(U‘^, 


‘ 1 

Pedes- ! 

Prison- ‘ 

I ype. 1 

triaiiis. j 

ers. 1 

N'fgroiO — 


11 

Miilrtv - ' 

15 , 

1 

Igorot — i 

10 ' 

3 1 

B, B. B 

a 

s ! 

Oro-Maffmni 

h 

7 

Ibomni 0 

h 

4 

Alpine 

A 

0 

■ Ibyriiin U 


1 

: tnhers 

3:^ 

45 

; Total 

100 

100 


Tine signiiicant fcatuiv of this comparison is that the percentages art* 
neaj'ly equal in the two groups, although there is a greater per cent of 
I\{ala 3 " and others and a smaller per cent of Negroid. Igoroh and P>. B. B. 
among the prisoners than among the pedestrians. When the prisoners 
are contrasted with the idders of a previous classification (page 31) 
the similarity is not so great. 



E(trf< of Bilihkl prisoners and Maoiila riders, dtf pcreenkKjes, 


I 

1 


r i 

1 B. B. B - - 1 

j Tgorot - — 1 

I’i! 

r» 

li 

(> 


7 i 

7 

I Nojjfroid - 

! Iberian o — 

Malflv - * 

■ 

i 

•1 

n 

1 ‘ 

1 

1 Iberian h 

j Otlier.s - 

1 

i 22 

1 1 

1 •!.'» 

j Total 

1 UK) 

1 

1 UK) 


The clifl:<‘venco between these two groups is that the Kuropcan ty|»os 
of Filipino oonstihito (>5 pen'cnt of the riders wlicreas the Malay. 
Xegroid, and. others, oonstituie 74 percent of the prisoners. The Fili- 
pino ])risioners of Bilihid are less European in their eoiuposition Lhati Uu) 
riders of Manila, and more like the pedestrians, but they have (^v(•T) less 
Euroj^ean than the pedestrians. 

Photographs of inmates of Bilihid Prison soloclt'd lo roprosciit the various 
types are reproduced, and may be exaniinocl by reference to Plnies IV to X. The 
photographs for Plates T, II, and 111 'weie ina<le by Mr. Marlin, of the. Bureau of 
Science, the remainder by the official photographer at Ib'Hbid Prison. The, draw- 
ings throughout this work were executed by Mr. \V. Seliult/c. of Biological 
Laboratory, who has my sincere thanks for his personal attontiou i'v llieir 
prodnetion. 


smBIARY. 

The Chinese^ the Indian, the Manila rider, the ihuiila i^cdcstrian, 
and the long-teiin Bilihid prisoner represent gron])s of men iiiulergoing 
the process of fusion of similar elements and each groip) is a diiren.*nt 
stage of transition in the fusion process. The long-tcran Biin)id prisoners 
have less European elements than the other groups, and the .Euroj)oan is 
more obscurely mixed; the Chinese have less Malay than tlic otlujr groups 
and the European elements predominate, obscuring tlie remainder. Be- 
tween the Chinese and the long-term Bilibid prisoner the other groups 
have variable proportions of the different elements, but the Indians, the 
Manila riders and pedestrians represent more recent minglings of the 
types than the Chinese and Bilibid prisoners. Among the first three 
' groups the engrafting of Europeans is more recent than in the last two, 
therefore , the blading has not advanced so far and more definite 
: Europie^ typ^ are enoopntered, but in the last two groups it is more 
fo, 'd^ types, although the majority of the 

thi^'’do: tlie majority of the prisoners, 

types besides 

. .. . w.., ... 'and ■ .later) . 'The 
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four are the Malay. iNegroid, Gro-Maguon, and a type similar to the 
odd type previously described. This odd type impressed itself on the 
Filipino ear to a large extent by the absence of lobule, the horizontal 
superior border to the helix, and the flare of the ear, but the tj'pe itself 
is extremely rare. The following scheme seems “'‘nv-*!.'':-: This odd 
form, represented in the earliest inhabitants of the Islands, was superseded 
by the Cro-Magnon type and later in conjunction with another iDrimitive 
European U^pe, the early Iberian mingled with the Xegrito and peopled 
the Islands to some extent. Still later another infusion of fused 
Europeans (Iberian, Alpine, B. B. B.) and Xegritos came into the 
Islands, and these mingling types produced the Bilibid prisoner. In 
more recent times tlie modern European has impressed the Filipino, 
especially in the vicinity of Manila, and produced the pedestrians and 
riders. According to my scheme for heredit}" * the three groups of Fili- 
pinos, riders, pedestrians, and Bilibid prisoners, represent three succes- 
sive stages in the blending of tlie European and the Filipino. The 
riders are in the stage of beginning blen«.ling. where the pure* types 
persist: the pedestrians arc in a stage farther advraiced although a few 
pure types still appear; and the Bilibid prisoners are in tlie stage of a 
variable blend with all sliados of hiiervoning variations between the 
types, but no pure types. 

Tho Indians are in a stage close to that of the riders whore the blend 
is progressing, but the pure types x>orsisi, whereas the Chinese are more 
advanced than are the Bilibid julsoners toward a complete Iflend. with a 
miieli larger proportion of European than any of the Fiiiphao groups, 
and probably more tliaii tlu.- Indians; but the Chinese arc composed of 
European hupes some of which are different from those tlmt have blended 
in ilie Indian and Filipino. 

If similarity of ear fonn indicates Ibc degree of relationship, then on 
the one hand the Mala}^ type is related io the Xegroid, wliich is related 
to the Alpine, which is related io the Igorot, which is related to the 
B. 33. B- ; and on the other hand, the Malay is related to the Iberian a, 
which is related to the Iberian 6^ which is related to the Cro-?itagnon, 
which is related to the Sub-Northern, which is related to tho Norihern. 
These relationships may indicate the relative order of the h-pes in evolu- 
tion, or what is more probable, the degree of intimacy or time of contact 
of the types, hence the amount of blending. The types “on the one 
hand^^ are different from the types “on the other hand.*^ 

The ear types, Malay, Negroid, Cro-Magnon, etc., may not be charac- 
teristic of the Malay, Negro, and Cro-Magnon man, etc., but all the types 
portrayed in this paper are definite types of ears and they are found on 
definite physical types of men. 

^ This Journal, 8ec, A. (1908), 3, 215. 

81630 4 



50 


BEAN. 


lOTEUEJSTOES. 

Types of linman ears are established for the first tinier and each ear 
type is associated with a pliysioal tyj^e of man. 

The majority of Filipino ears examined in Manila luul vi(tinity are 
similar to Enropean earS;^ bnt the majority of Filipino oars (!xamiiu‘d 
in Bilibicl Prison on long-term inmates from nil parts of (he Ishuids 
except the Moro Province are not so much like Biiropcaii. oars. 

The types of ears not of European origin are morpliologic^any obh^r 
than the European ears. 

The Spanish population of Manila lias ear types wlucli arc cIoBely 
simulated in the Eui'opean t^^pes among the Filipinos. 

The Chinese influence on the Filipino is evident in oar form as in 
other characters. 

Prelnsion'c Europeans have probably affected the Filipino cars to some 
extent. 

Chinese and Indian ears exhibit types similar to tlios(‘ of llio Filipino, 
bnt different from them liceause of the differeiiee in liuK' dm'iiig wliieh 
pe amalgamation has progressed, and ])ecaus(.‘ sdiiio of llu' iypes eiilerin-- 
into the composition of one people are not found in the others. 

The Chinese ears arc longer than the Kurcipean. Fi]ij)iiiii, or Indinn, 
pobably because the Chinese population is composed jnore hirgelv of I he 
long-eared European typos (Northern. Sub-Norllnirn, Cro-Magimn). 

Ear t:^e seems to be independent of pigmentation to some evient 
because the same ty-pe of ear is found on blonde and l)ranc(te Ihiroia.ans' 

™ hLli,,, 

and light-skinned Chinese. 

Table I. — Types of Bilihid prisoners. 


No. 


2040 

2150 

2276 

,2802 

8202, 

3426 

3851 

3^. 


Nativity. 


Iloilo 

Cebu 

Manila | 

llocos Sur 
Tftyabas 




Isabela 

Skriiat 

■,Beyte | 

^hol 


>■1 

!^||] 




Term of 
imprison- 
meat. 


10 years. 

22 years | 

16 years--. 
SO years— 

25 years 

20 years 

10 years 

12 years-^_ 
^yeara-. 

20 years-, 

, J.dlo — 


n 

p 

S 

OQ 

144 

166 

166 

107 

167 

168 
171 
147 
162 
160 
166 
161 
142, 


s 

M 

! 

Trunk. | 

tS 

bo 

1 

A 

I 

g 

W 

d 

1 
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Ear length. 


























177 

88 

18.8 

15.3 

14,6 
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Ll,^. 











.1 f)' ,■ 
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Mar typo. 


Alpine. 

Cro-Magnon. 

Alpine, 

Northern. 

Cro-Magnon. 

Iberian 6, 

Do. 

Malay. 

B. B. B. 
Alpine. 
Iberian a. 
Oro-Msgnon. 
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Table I . — Types of Bilibid prisoners — Continued. 


No. 

Nativity. 

Age. 

Term of 
imprison- 
ment. 

Stature. 

1 

Trunk. 



Head length. 

! t 

• 0 ! 

7a ! 1 

f- ' Sc i 

s ' S' 

£5 1 fs , 

i 

3 1 Ear tj’pe. 

j ! 

& 1 1 

5017 


19 


153 

: i 

i ' Malar. ! 

50r>o 


20 
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157 


; 


_ i 


5334 

Tlniln 

36 


158 


! 


1 1 

1 I 

Negroid. | 

5450 


28 
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' 


5453 

(In 

*>8 


i 157 

1 

, 


1 '1 

' Malay. 

5517 

TIniln 

19 


1 150 

j 



1 i 

I>0. 

5701 


56 


i 162 

! 

1 


1 : 

Cro-Magnon. 

5715 

Batangas 

45 

10 years 

j 16f5 

; 176 

1 88 i 18.7 

15.6 i 14.8 ; 

6.4 ^ B. B. B. 

5770 


35 

1 14 years 





: Malay. 

5909 

j MK... 

' Antique 

35 

12 years 

! 155 

i 161 

1 84.6 

18.9 

15 jl4.4, 

5. 6 1 Do. 

5936 

Nueva Eeija— 

26 

: S yeaiV' 

158 

1 164 

! 84.3 

17.7 

15.2 i 14 

6 ! Alpine. 

5958 

^lanila 

41 

Life 

173 

{171 

i91,5 

19.5 

15.4 ■ 14 

6.9 Cro-Magnon. 

5970 

Laguna 

44 

j — do 

1 172 

! 172 i 95.2 

IS. 9 

16.1 1 15.2 

6.6 i B. B.B. 

I 6161 

Ley to 

IS 

' 25 years. . . 
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86 

17.6 

1 15 ! 15 

5.5 1 Malay. 

, 6260 
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1 174 
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18.6 

i 15.2 ! 13.7 

6.4 i Alpine. 

; 6278 
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25 
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86.5 

17.6 
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fi. 1 Negroid. 

, G32S 

. --do 
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17.9 

• 14.8 1 13.7 ; 

6.3 Malay. 
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! 87.7 

18.6 i 15.1 . 14.2 

6.7 : Cro-Magnon. j 

6534 
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21 

! 20 years 

.! 149 

! 154 ' S2.6 

1^4 

15. •" ; 13.6 

6 Iberian Malay, i 

6610 
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.! 28 
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.! 169 
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90.1 

17.7 

15.1 j 13.7 
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,1 46 
25 

.jss 

. 3S 


13120 

13734 

13885 

14085 

14183 

14202 

14499 

14583 

14655 

14783 

14811 

14857 


,-..do ! 

16 years — | 

18 years ■ 

20 years — ' 
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162 . 164 ' 85.3 
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14 i 5.8 : 
14 j 7.5 I 
14.3 j 5,8 ’ 
14 1 6.S 
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14.2 ! 7 
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14 
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14 
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Iberian a. 
Alpine. 

Malay, 
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B. B. B, 
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Table IL — Averages for the mrious types of Uilibid prisoners. 


Ear typt;. 

Nitm- 

t*cr. 

Age. 

Shiture 

Ear 

Imiglli. 

Head 

length.*' 

Ilojul 

width, 

do- 

in(l(‘x. 

Idzygo- 

IMMtic. 

1 

1 Oo-Aijigrinn 

10 

41 

1(;3 

6.7 

I,S.1> 

15. 2 

so 

14.2 

13. 5 

13 

Therifln a ... 

11 
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157 

r>.H 

IS 

1 1. 9 

S3 

Iberian f* j 

4 

s 24 
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4.7 

17.9 

14, H 

S3 

yalar.™ ' 

N-groi<l 

V2 

5 

2n 

26 

153 

157 

i r,.s 

6 

17.9 
! 17.6 

! 15 

i 15. s' 

S4 

90 

11 

14.2 

Alpine , 

i) 

27 

159 

6.3 

1S.2 

15.3 

Si 

13,9 


5 

39 

166 

6.9 

IS. 9 

1 5, 3 

SI 

14.6 

B, C. E- 1 




a The head length is measnrea from the nasion to the maximum oetM^ihil pnKulKiraneo. 



ILLUSTRATIONS. 


Plate I. The Malay ear. 

II, The Malay ear. Modified, 

III. Tlie Malay ear. Modified. 
lY. The Malay ear. 

V. The Alpine ear. Modified. 

VI. The B. B. B. ear. Modified. 

VII. The Cro-Magnon ear. Modified. 

VIII. The Iberian ear (Type a). Modified. 

IX. The Iberian ear (Type b). Modified. 

X. The Chinese ear. 

Fig. 1, (In the text.) Type 1. 

2. (In the t.ext.) Type 2. 

3. (In the text.) Type 3. 

4. (In the text) I^pe 4. 

5. (In tlie test.) Tj’pe 5. 

G. (In the text.) The Negroid ear. Filipino. Sketch from life. 

7. ^Tn the text.l The !Malay ear. Filipino. Sketch from life. 

S. (In the text.) I^Ialay ears from behind. Sketch from life. 

9. (In the text.) The B. B. B. ear. European. Sketch from life. 

10. (In the text.) The B. B. B. ear. Mestizo. Sketch from life. 

11. (In the text.) The Alpine ear. Mestizo. Sketch from life. 

12. (In the text.) The Cro-iMagnon ear. Filipino. Sketch from life. 

13. (In the text.) Cro-Magnon Filipino. Sketch from life. 

14. (In the text.) Tlie Iberian ear, type a. European. Skeieh from life. 

15. (In the text.) The Iberian ear, type b. American. Sketch from life. 

16. (In the text.) The Sub-Northern ear. Chinese. Sketch from life. 

17. (In the text.) Tlie Northern ear. American. Sketch from life. 

18. (In the text.) Negro oar, — ^Hrdlicka. Copied from photograph. 

‘ 19. (In the text.) An odd type, Filipino, Schematic outline from life. 
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TWO NEW SPECIES OF SNAKES FOUND IN THE 
PHILIPPINE ISLANDS. 


By Latoence E. Grtffiit. 

(From the Department of Biology, Philippine Medical School.) 


la the collection of reptiles in the museuia of the Biological Labor- 
atoryi Bureau of Science, are two species of snakes belonging to the 
genus Dendrekflis, which appear to be new. Their descriptions follow. 

Dendrelaphis caeruleatus sp. nov. 

Maxillary teeth 18 or 19. Ere as long as its distance from the nostril fa 
little longer in young specimen). Rostral broader than deep, barely yisible 
from above; internasals three-fourths as long as the prae-frontals ; frontal once 
and a third as long as broad, as long as its distance from the end of the snout 
(longer in young specimen), shorter than the parietals; loreal twice as long as 
broad; one prae- and two post- oculars; temporals 2+3; nine upper labials, fifth 
and sixth entering the eye; five lower labials in contact with the anterior chin 
shields, which are considerably shorter than the posterior. Scales in 13 rows. 
Anal divided. 

Dark brown or nearly black above; a very indistinct black stripe on each side 
of the head, passing through the eye; lower surface of the head cream-yellow; 
upper lip splotched with blue and cream-yellow, outer rows of scales and ventrals 
blue, slightly tinged with green; a narrow black line along the outer edge of the 
subcaudals and posterior ventrals; a black median line along the lower surface 
of the tail. When the scales of the upper surface are rubbed off the underlying 
skin is of a dull blue color. 
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GIlIFi’IN. 


elongate; one prae- and two post-oculars; temporals 2+2; niin^ up])er labials, 
fifth and sixth entering the eye; five lower labials in contact, ‘with Iho anterior 
chin-shieldsj which are shorter than the post-erior. in l;j rows. Anal 

divided. 

Uniform seal-brown abovOj shading into a Blight, ly lighter shade beneath, upper 
lip and lower surface of head and throat fuseons. Hcart^ely visible traces of a 
black median lino along the lower surface of the tail; a faint dark sla*i})e on each 
side of the liead and mjck, j)assiijg nu'i>ugh the eye; a lighter sj)ot on (Jack supra- 
ocular and near the posterior (‘dge oi each jjarietal 
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THE FISHERY RESOURCES OF THE PHILIPPINE ISLANDS: 
11. SPONGES AND SPONGE FISHERIES. 


By Alvin Seale. 

( From the Section of Fisheries, Biological Lahoratorg, Bureau of Science , ) 


IKTROnrCTlOX. 

The past year I'.as marked the opeuuig of the Plulippiue sponge 
Ji.^hej’ios from a commercial standpoinl. some thirty thousand sponges 
liaving been shipped from tlie Islands during the year. Tbe greater 
part of these tvore sold in Singapore for export to London. Philippine 
sponges are new products to the trade and many of them are .slightly 
different from those usually handled and therefore the prices obtained 
varied greatly, in some instanciB, no doubt, being below the real value 
of the export. 

Specimens of all the different varieties of Philippine sponges at 
present obtainable were taken (o the United States and shown to Ur. 
Jl. F. j\roore, of tlie United States Bureau of Fisheries. Tlicy were 
compared with specimens from Florida. Cuba, and the ^iEcditerranean. 
After this the same specimens were taken to some of die largest whole- 
sale sponge dealers in Few York and San Franci.sco, who examined them 
with great interest, suggested commeieial names for those new to the 
trade, and so far as possible, gave quotations of prices of sponges of the 
latter class among the samples. The facts I have so far collected are 
given below. 

SPONGES IN GENBBAL. 

A sponge when in its native state (see PI. I) closely resembles a boiled 
plum pudding covered by a thin, dark skin. It is quite different in 
appearance from the ordinary sponge of commerce wliieh is merely the 
bleached skeleton of the animal. 

Sponges are usually classed by themselves in the faunal subkingdom 
Porifera; most of the sponges belong to the division Keraiosa; the great 
majority of the Philippine forms to the genus Eusfpongia,^ 

*It is inttoded in a latar paper to give a small check list with the scientific 
namee of all tlje PHlipj)ii>e spoi^es. 
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All of the several varieties of soft sponges found in the Philippines 
are of more or less commercial value. In addition to these, an almost 
unlimited variety of silicious sponges is encountered; the fiber of these 
is now being used in some countries as a substitute for asbestos. 

PHILIPPINE SPONGES OF COMMBEOIAL VALUE. 

THE SHEBP’S-WOOL- SPONGE (PLATE II). 

The sheep’s-rvool sponge is the most valuable variety found in the 
Philippines. It has a strong, elastic fiber, resembling in every respect 
the vrell-knovm sheep’s-'wool or bath sponge of Florida and it probably 
grows to about the same size. The only place where this sponge at 
present is known to occur in the Philippines is at Siasi, but doubtless 
it will also be found around Tawi-Tawi. It would be to the advantage 
of tliose uiteresied in sponging to give particular attention to the finding 
and developing of these sponges, as they are well-known to the trade, 
are always in demand, and the supply is becoming limited. There 
would be no difliculty in marketing any quantity in the United States 
or Europe where the product would bring from 8 to 30 pesos (4 to 
10 doilam, United States currency) per kilo in wholesale lots. The 
specimen figured is of second grade and the price quoted by the largest 
Xew York dealer was ten pesos per kilo. 

THE PHILIPPnsfE ZOMOCCA SPONGE (PLATE m) . 

This is a very tough, elastic sponge of moderately coarse fiber, usually 
rather flat in shape. The organisms grow in shallow water of 1.3 to 3 
meters’ depth, on a hard rock bottom. Specimens 30 centimeters in 
diameter are frequently found. This sponge seems to be intermediate 
in grade between the sheep’s-wool and grass sponges ; some of the dealers 
classing it with the former and others with the latter. All arhirit it to 
he different from any of the American foiuns. Dr. Moore considei'cd it 
to be the best among those submitted to him and suggested tlie name 
“flat batli sponge” for it. However, a. comparison with a large number 
of European sponges on the rqarket induced me to follow the suggestion 
of one of the sponge dealers and term it the Philippine Zomocca sponge 
because it most nearly resembles the weli-kriown commercial form, the 
European “Zomocca.* 

This sponge is found in considerahle numbers in the waters around 
Tawi-Tawi and the nearby islands; in deeper water, it will be of better 
quality. . In all probability it occurs uear other islands of the Archipelago. 

, :The Philippiiie 2k>mocea sponge would find a ready market both in the 
^nitdd States anej in Europe, the, wholesale price quoted being from two 
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THE PHILIPPINE BOCK SPONGE (PLATE IV ). 

No commercial name exists for this organism. It resembles the Flor- 
ida yellow sponge to a certain extent, but the fiber is not as strong and 
the texture is considerably softer. It is very porous and covered with 
small tufts. It grows attached to bowlders and rocks in water of 1.5 to 
5 meters in depth, reaching a diameter of 40 centimeters. Some of the 
dealers whom I consulted designated this as a good sponge; others con- 
sidered it to be almost worthless. As a matter of fact it is not very 
durable and therefore would prohabty not bring a large price. It is 
only known from the Island of SitankL but it probably will be found 
throughout the Sulu group. 

THE PHILIPPINB BEEF SPONGE (PLATE V). 

This is a beautiful sponge of vei^" soft, closely woven fiber; un- 
fortunately it is quite fragile. This fact greaily detracts from its value : 
hoAvever, it is of a slightly better <j[aaliTy than die niajoriiy of American 
reef sponges. Tliis specimen was termed •‘'glove sj^ongev' by some of 
the wholesale dealej's of New X«>rk, l»iir reef sp^iigo is undoubtedly 
a better name. It is quite abundant in inatiy jilatcos in the southern 
Piiilippine Islands, especially so at Sitanki, where it is found in very 
shallow water, usually growing on the reefs among the moss and seaweed, 
li reaches a diameter of 20 lo 25 eentimeters. It is a fine. soil, bath 
sponge, but because of its fragile nature its period of usefulness is 
short. Considering its abundance, cheapness, and the ease with which 
it is gatltorcd. the probabilities are that ir will play ait iniporrant pan 
in the rhilitipiue sponge industry. 

The prices quoted on this sponge ranged from 2 to 3 pesos per kilo. 

PHILIPPINE (JEASS SPONGES (PLATE VI). 

The group of grass sponges which embraces a variety of forms re- 
presenting distinec genera, contains the great majority of sponges found 
in almost all Philippine waters; they arc especially abundant at Sitanki. 
Tawi-Tawi and Siasi to the south, and at Masbatu and Cebu farllter to 
the north. In these places they ouiimmber all the other sponge? com- 
bined. They are usually encountered on reefs, in water of from 40 
centimeters to 1.5 meters in depth. They are from S to 30 centimeters 
in diameter. 

The best grade of Philippine grass sponge (shown by PI. VI) is of 
a closely woven, fine, and soft texture; it is in every respect most desir- 
able for bathing or general use. More than thirty thousand of these 
sponges w'ere taken from the beds at Sitanki during the past year, but 
many were of very small size and also poorly cleaned, so that the price 
obtained was very low. Wholesale dealers gave the value of my specimen 
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at 2 pesos 40 centavos per kilo for the best quality and 40 centavos to 1 
peso for the smaller kind, although I have ?ioen sjiongcs of the same 
classes marked in the retail trade at from 50 cents io 2 dollars, TJnilod 
States currency, each. The Philippine grass sponge, in comparison 
-mth. any of the American or Cuban varieties, is regarded by wJioIesaJo 
dealers as being softer and stronger and of a better grade. It is probable 
.that when these sponges are better known the pj’icc will bo matciially 
increased. 

THE PHILIPPINE SILK SPONGE. 

A small variety of the grass sponge, usually of 10 to 15 centimeters 
in diameter is frequently associated with the preceding variety. It is 
characterized by an extremely soft, silky texture ; in fact it is the softest 
sponge found in the Ishuuls. Acting upon the suggestions of sponge 
dealers T Lave decided to designate it as the Philippine silk sponge. 
The silk sponge has been taken in shallow wai(‘r at Tawi-Tawl and 
Sitaiiki and if will also probably be found near several oilu.n* islands. 
It w’ould be very useful as a toilet spongi^ for infants and should bring 
a slightly better price tlian the ordiiiajy grass sponge. 

THE aX’LU SEA HATH SPOXGK (PLATE VIl). 

This is a grass sponge of very coarse, i'ougli fiber. It is quite common 
near Sitanki in water of from :l.3 io 2 meters in dcpLli ; it alia ins a di- 
ameter of 60 centimeters or more. No spougiis exactly like tlm Mulu 
sponge are taken in the American lishories and therefore the la rg<i 
dealers were not inclined to consider it at its full value, mainly, 1 believe, 
because of lack of familiarity with it. One dealer believes that to a 
certain extent it resembles the Florida yellow sponge, Imt it. is tougher 
than the latter, and contrary to what might be expected, holds water well. 

It could be used as a bath or horse sponge, for cleaning can*ia,g(js, 
automobiles, large guns, or mortars, or as a stiffening for various fabrics. 

The prices given for this variety are only 40 to GO centavos pe»‘ kilo, 
but these are probably much below the true value of the sponge and 
much less than they wdU be when it becomes knoTO to the tirade. 

THE PHILIPPINE ELEFHANT’S-EAB SPONGE (PLATE VIJl). 


* This is a true elephant^s-ear sponge, but specimens so far examined 
,, do hot seem to have the thickness of the Mediterranean variety j however, 
'Ijhose secured from, ,a depth of 15 to 30 meters are thicker and have a 
;; texture. The. Mediterranean elephant^s-ear is in great demand 
,^d ,bTi;Dg!S,‘hig^ the Philippine variety from deep waters 

' ' v and hs padding in the more expensive 

he’ ah^ost entirely European^ and 
United States, because 
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sponge is found in many localities tlirougliout tlie Sulu Arohipela-ro. 
but it seems to be ospoeially abundant in the vicinity of .the Island of 
Sulu. The pearl divers frequently bring up line specimens. 

THE TUBE SPOKGE (PLATE IX ). 

This is a peculiar sponge found in the shallow waters at Sitanki, It 
is of very little if any cominercial value^ but as sponges are becoming 
rarer each year and as even the smallest clippings are being utilized, 
it may in time come about that even this sponge will have a value. 

THE PREPARATION OF SPONOES FOR^ THE H^lEHET. 

The sponges are &st placed in their normal position, on a plat- 
form, the deck of a vessel, fiat rock, or any place wliere ihey vrill 
not become filled with sand or dirt. They arc left in the sun for 
two or three days until killed. They are tlien placed in a corral 
(usually built at the edge of the waier'J, where rhey will be covered 
with water; they are squeezed out from time to time and allowed to remain 
in this place for from five to six days, largo sponges requiring more iime 
tlmn the small ones. The shorter the time in which they are maoerared 
in the corral, the betrea’ for the sponges, the object being to keep Them 
in the water only for a sntficient period lo pormit ilieni ro be squeezed 
out and cleaned easily. The corral may be constructed of any size and 
in almost any manner, the object being to keep the sponge? covered 
trith salt water and free from dirt. If the enclosure is made simply 
by driving stakes in tlie ground, it i? best to put in a fioor of bamboo, 
or boards to keep the sponge? oii the bottom and thus prevent them from 
rotting. Mr. John Byersdolfer. of Sitanki, constnu-ts a floating enclosure 
of boards and slats tvith cracks siuTieiently wide to permit the water to 
enter freely, (Fig, l.> The box is about 4 meters long, 2 meters “^^dde, 





Fig. 3. 
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and L5 meters deep. Its advantages are iiint it keeps the sponges dean 
and it may be toVcd to any pla.ee; its own weight sinks it suHieienily to 
keep the sponges under water. 

The cleaning is greatly (Vieilitatod by i‘r(‘(|iienily scjiieoj^ing out the 
sponges atid a flat paddle of ('.onsiderubhj W(‘ighi niay ho us(m. 1 with good 
effect (Fig. 8.) A washboard made by tacking a i‘.U‘nt 8 o.ontijnelers 
thick about S contimoioiy from oao.li <‘iul <yi! a widti Ijoard and thou 
stretching galvanwod wire noiling*of 2 tMmiinndors' mosh over the 
cleatS;, tacking it to the ends of the l)oar<l, is V(M’y iiscirul. (Fig. ;h) 
This instrument is i'^pn-ially ii<i‘riii to remove i.lu^ dtjatl, blacdc skin from 
the sponges. After Jive or six days in wa.ler^ during winch time Urn 
sponges have been tborougldy KS(|uoc%e<h iluw are wasljod exit in (doan^ 
salt water and put in the sun to dry. They should still 1)0 kept in the 
same position in ^Yhich tlu\y grow, otherwise tluxy are apt to burn and 
become red. Jloweviu*, tlie red cohn* slnuild not be oonfus(id witli that 
which nianv sponges naturally show in ilic center of their structure. 
The sponges may h(‘ si rung on stout twine about two meters iu length 
to facilitate handling Llioni xupidly. Salt wahu’ only is used in eiiriiig. 
After the sponges are tlioronglily dry iluiv are ready to sack or bak* for 
market. Great care should be ialani tiial Ihe sponges arc ihoruugbly 
dry and clean, as the rhilippine sponge (*au only oluain llio Ixist market 
if it is always shipped as a ilioronghly exircd, cleaned arii(de. 

BLEAOIIIN'G SlH>MOnS. 

Sponges are abvays shipped to the general market iu an unbleached 
condition, but the following method by It. F. Bacon, of Iho ohcixdcal 
laboratory, Bureau of Science, is vciy effcc-tivc, doing the hiast damage 
to the fiber: 

The sponges are placed iu a saturated solution of potassium x>t-riua,nganate for 
two minutes, then transferred to fi’-esh- water and thoroughly washed. They art* 
then * squeezed out in a 10 per cent solution of sodium bisulphite tiniil white; 
then again thoroughly washed in fresh water until all i<ho choinicalM are roinovod. 
They are afterward dried in the sun. 


OTTLTIVATIOIT AND GHOWIKO Ot STONGES. 


The growiag of sponges for commerce has become established and 
it promises to result in a profitable industry. 

■ Sponges are reproduced from eggs amd by budding. The eggs are 
jlornted'and feiirtilized wthiu the, body of the sponge; they develop 'into 
;,i^nte* free^Trimmung . fonhs. which are thrown out into the Water 
jtlre ‘l8±^.,ppe^^ After , afcbut twenty-four hours the young 
, . .K, „ , i ,^ow ifleto , sepamte spox^ds. Eeproduction 

of in growing 
^ a wet board, 
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or better still, kept under crater and cut with a very sharp laiife into 
cubes of about 5 centimeters, care being taken to keep on as much of 
the thin, black skin as possible and not to squeeze the animal. These 
pieces are then placed on a thick, co];)per wii'e, about 4 centimeters apart, 
the wire being fastened to stakes at each end and about 15 centimeters 
above the bottom. (Fig, 4.) It is quite possible that rattan would do 



Fig. 4, 


as well as cop]>er wire; bamboo has hoen used with fair results. "Within 
a day or two the sponges become actached lo the wire and grow into hue, 
round organisms which have a much bettor shape than those growing 
naturally. These slips planted in Florida waters reached a markevabie 
size in less than two years. The iime required for tlieni to grow in the 
Philippines is not knot'll. 

Sponges should always be propagated in water in which they grow 
well naturally and at about their normal de]»th. It is probable that- 
improved varieiies can be cultivated by uniting cuttings of superior 
sponges, and some of the best grade of European sponges iniglii oven be 
introduced wirli advantage. 

It is my firm conviction that by care and work, not only in growing 
sponges, but by opening new beds, and fishing i3i deeper waters, a sponge 
industry amounting lo several hundred thousand pesos ]}cr year may be 
built up in the Philippines. 

Eegulations governing the gathering of sponges in the waters of the 
More Province were passed in June, 190S, and copies of these regulations 
may be obtained frojii the Secretary t>£ ihe Moro Province at Zamboanga. 

LITERATURE. 

The following is a very incomplete list of literature dealing with 
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Carter. 

Descriptions of Sponges from tlie Neighborliood of Port Philip Heads, South 
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Contributions to bur knowledge of the Spongida, Ihid. (1883), V, 11, 344; 
(1879), V, 3 , 343; (1875), lY, 16 , 126, 177; (1882), V, 9, 266, 346; 
(1869), IV, 3 , 15; (1873), IV, 12 , 17; (1872), IV, 9, 82; (1883), V, 
12 , 308; (1879), V, 3 , 284; (1876), IV, 18 , 226, 307, 388, 458. 
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WHOLESALE SPONGE BUYERS. 


For the benefit of those interostod directly in the sponge iiidustry T 
appen^ng a list of some of the sponge htyere in the United Stales 
who would be glad to correspond with those who hare sponges for sale: 


Lasksk & Bebkstein, 161 William St., New York City 
REDraOTOK,,Co., 35 Second St., San Francisco, 
j ; IiAETai,t & Michaels San Francisco. 

; '^bhiah ^noe Go., 127 Larkin St., San Francisco. 

' ' ^ Oo,^. Beatman St„ New York City. 

3t,, New York City. 
Pa. . 

St., Chicago, III 

6, : 


, '39-41 Walker i 

:;,J. ririiink 

f0hi^,/Sfc Lptds,' M 



ILLUSTRATIONS. 


Plate I. A Philippine commercial sponge in its natural state. 
II, The Philippine Sheep's- Woo I Sponge. 

III. The Philippine Zomocca Sponge. 

IV. Philippine Pock Sponge. 

V. The Philippine Reef Sponge. 

TT. Tlie Philippine Grass Sponge. 

VII. The Snlu Sea Bath Sponge, 

VIII. The Philippine Elephant’s-Ear Sponge. 

IX. The I?nbe Sponge, 

FiQ, 1. (In the text.) The Byersdofl*er floating corral. 

2. (In the text.) The Byersdoifer paddle. 

3. (In the text.) The Byersdoifer sponge washboard. 

4. (In the text.) Sponges planted on copper wire. 
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A COLLECTION OF BIRDS FROM NORTHERN MINDANAO. 


By Richard 0. McGregor. 

{From the Zoological Section. Biohgkal Lahoratorg, Bureau of Science, 

Manila, P. 1.) 


During the months of October, November, and Def-cml)!!!' 1*^07 
Mr. Andres Celestino, an assistant in the Bureau' of Science, iras engaged 
in collecting zoological specimens in noiiliem Mindanao. He spent a 
fen'- days at Cagayan and nearly a month in the vicinity of Espcranza 
on the Agusan Hirer; the remaining time he employed at Buman. Tiie 
present paper is a list of the birds collected by Mr. Celestino on this trip. 
Most of these are species of tvide distribution, or are already ivell knoun 
from Mindanao, but the following I believe have not, been previously 
recorded from that island, namely: Mareca penelope, Tachomis pdflidior. 
Camiguinia helerue, Eudrepanis pulchemma, Oriolus samarenm and 
Corvus sama/rensis. 

The capture of Chloropsis fiaoipmnis in northern Mindanao is espe- 
cially noteworthy. Blasius had recorded this species from near Davao, 
but the record had lieen considered somewhat doubtful. The Island of 
Cebu is the only other locality where the species has been found. 

LIST OF SPEOIBS COLLECTED. 


TRERONID>e. 

Osmotreron axillaris (Bonaparte). 

One adult male. 


Phapitreron amethystina Bonaparte. 

Tour males and one female from Butuan, These can not be distin- 
guished from specimens collected in Bohol or in Luzon. 

Phapftrerort breviroatrlfe Tweediiale. 

One tjiale and three fmales from Batuan. P; albifrons of Bohol is 
closely, related to this qiedes, but differs in having the forehead white 
and snhpcular line demdedly brown ine^d of 


’ 'n-t ' ja'., 
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Ptrlocolpa mindanensis Gi'ant? 

The only Piilocolpa in the present collection is a female and, as no 
other specimen from Mindanao is available, its identity is somewhat 
doubtful. 

PERISTERIDyC. 

Chalcophaps indica (LinnEeiis). 

One female with plumage partly immature. 

CHARADRIIDy^E. 

Charadrius fulvus (Gmelin), 

Three specimens, taken November 2 to 17 ^ are in winter plumage. 
Himantopus leucocephalus Gould. 

Six specimens from Cagayan, September 12, 1907. 

RhyacophUus glareola (Linnseus). 

One female. 

Pfsobfa ruficollis (Pallas). 

Six specimens in winter plumage were collected at Bntuan, November 
9, 1907. 

Gallinago megala Swiulioe, 

Swinhoe's snipe is represented by a female, taken November 4. 

CICONIIDye. 

Dissdura episcopus (Boddaert). 

A female was taken at Cagayan. 

ARDEID/E. 

Butorides javanica (Horsfield). 

One male was taken November 5. This specimen tippears to belong to 
the small-billed race and not to B. amurensis. 

ANATIDiC. 

Mareca penelope (Linnseus). 

A pair in nonbreeding plumage, taken December 27, are the third 
and fourth specimens to be recorded’ from the Philippines. This is 
also the first record of the occurrence of the species in Mindanao. 

FALCON 1 D/E. 

Circus melanoleucos (Peimaut). 

A female in second year plumage was taken on September 13. 

Astur trivrrgatus (Temminck). 

'A pair of adults and one young female. 

Acctpiter manilfensis (Meyeii). 
r'',; 'O^emale. 
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Lophotriorchfs kleneri Sharpe. 

A female of this species, killed October 12, held in its claws a 
Tanygnatlius everetti. Both birds were preserved. 

Spliornis holospilus (Vigors). 

One male specimen, 

Pernis ptilorhyncus (Temminck) , 

A male in perfect plumage was taken, October 21. 

Microhierax meridionaiis Grant. 

A pair taken in Butuan, September IS. The male does not have the 
characters given by Grant, as the inner webs of the primaries are 
conspicuously barred with white. This barring is probably a character 
of the young and I doubt the validity of the species J/. meridionaiis. 

PANDIONID^E. 

PoHoaetus ichthyastus (Horsfield). 

One specimen of this powerful Sshing eagle was colL'CTcd near Butuan, 
Mindanao. A young female was taken near Xaujan, Mindoro. 

BUBONID/E. 

Ninox Japonica (Temminck and Sehlegel). 

One female from Biituan, l^Tovember 29. 

Nfnox spiiocephala Tweeddale. 

One female from Butuan. 

CACATUID^. 

Cacatua hsematuropygla (P. L. S, Muller). 

One male and one female; the latter has the breast, abdomen, and 
flanks faintly washed with red. 

PSITTACID/E. 

Prloniturus dfscurus (Vieillot). 

One male of this common species. 

Tanygnathus fucionensis (LiniiJeus). 

One adult male and two young females. 

Tanygnathus everetti Tv^eeddale. 

This distinct species is represented by three males and one female. 
One of the males had been killed by a Kiener’s hawk. As pointed out 
by Grant, the female of Everetf s parrot has the bill dirty white, while 
in the male the bill is red as in both sexes of the common species, T, 
lucionensis. 

Boibopsittacus mindanensis (Steere). 

Seventeen specimens representing both sexes. 
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Loriculus apicalis Souance. 

Five specimens. The only male is immature so that it is useless to 
compare these birds with otlier species. 

PODARGm>^. 

Batrachostomus septimus Tweeddale. 

A female taken near Biituan^, October 5, differs from a female taken 
ill Basilan, in lieing slightly darker and a little more rusty on the back, 
throat, and breast. The tail is decidedly longer; 123 mm. in the Min- 
danao specimen against 110 in the Basilan female. 

CORACIIDyE. 

Eurystomus orientalis {Linuseiis). 

One specimen of this common roller. 

ALCEDINIDvC. 

Pelargopsis gigantea Walden. 

One male in good plumage. 

Alcedo bengalensis Brisson. 

A pair from Butuan. 

Alcyone argentata (Twoeddalc). 

Sixteen specimens. Two of these are slightly bluer than the others, 
but do not agree with A. finmfnxcola from Samar. This species closely 
resembles A. ^flumenicola, but differs from that species in baring the chin 
and throat pure white and the under parts washed with greenish-blue ; the 
bill is slightly longer in A. argentata. 

Ceyx mindanensis Steere. 

One male and two females. These do not differ from specimens taken 
in Basilan. The amount of black on the back probably depends upon the 
age of the indiridual. 

Halcyon coromandus (Batliam). 

One adult male was taken November 2 ; another male, taken November 
22, has the feathers of throat, breast, and sides of neck edged with dark 
brown, forming numerous crescent-shaped marks. 

Halcyon gufarts (Kuhl). 

Oine female. 

Halcyon winchelli Sharpe, 

One male and one female. 

Halcyon chtoHs (Boddaert). 

One f ern^e. 

Haloydn hombrbni (Bonaparte) , 

i ‘V; ^ tate J^gfisher was taken during October. 
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BUCEROTIDiC- 

Hydpocorax mindanensis {Tweerklale). 

One iminatiire female* 

Penelopfdes affinis Tweeddale. 

One young female with, smooth hill was taken September IS. 

Craniorrhinus leucocephalus tVieillot). 

One male and t^o females in adult pliin'.-me. 

MEROPID^E. 

Merops americanus P. L. S. Muller. 

One female. 

CAPRIMULGID/E. 


Lyncornis macrotls (Vigors). 

One female from Bntnan., October 21. This specimen is exactly similar 
in color to a female from Bataan Prr'vince. Tmzon. bnt is much smaller. 
The male collected by us in Easihin als- smallei’ ii:;m imue' from Luzon 
and from Mindoro. Whitehead found both large and small birds in 
northern Luzon. Grant." uho had ihe advantage of comparing his speci- 
mens with the tj’])eS; seemed ro iliinlc that not distinct 

from macrotis, Whitehead was in doubt rn -h-.* “r i gave both 
species in his field notes.^ The case is a very puzzling one. Were it not 
for Whitehead^s single small specimen from Luzon I should certainly 
consider these two species distinct. 


Tftil. ' 


nun. t 
ItVi 1 
ISO ! 

m * 

190 ! 


Jileastiremenfs of Luncorms. 


Sex and locality, Win.£r. ' 


j nm. 

^falo from Ba?Ufin 265 

M a le from M iudoro 282 

Female from Mindanao ; 25‘J ; 

Female from Luzon [ 2S0 : 


CYPSELID.^. 

CoHocalia troglodytes Gray. 

One female was taken^ September 23. 

Collocalia fusciphaga (Thunberg). 

A single specimen of Tliunberg's swift was collected. 

^lUs (1894), VI, 6, 519; (1805), VII, 1, 463. 
Uhis (1899), VII, 5, 383, 
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Tachornis pal I Id lor McGregor. 

Three specimens from Butnan, ]sroTember 9. These differ slightly from 
t}’pical specimens in having the back darker and of a less smoky Inie^ 
but the difference does not seem to be snfBcient for specific separation. 
•This genus has not nrovinusly been recorded from Mindanao. 

TROGONID/E. 

Pyrotrogon ardens (Temminek). 

One pair. 

CUCUUDvC. 

Surniculus velutinus Sharpe. 

Two males were taken in October. 

Chalcococcyx malayanus (KafSes). 

A female taken at Butuan^ September 25^ is in every respect similar 
to a female taken in Basilan. 

Eudynamys mindanensis (Limircus). 

An immature female in mixed ]diimage was taken October 4. This 
specimen is similar to a female from Fuga Island in which the black 
plumage is partly replaced by the barred and spotted plumage of the 
adult. 

Centropus melanops Lesson. 

One female of this strildng cuckoo. 

CAPITONID/E. 

Xantholaema haemacephalum (P, L. 8. 3^Iiiller). 

One adult male. 

PICID/E. 

Yungipicus fulvifasciatus Hargitt. 

One male. 

Chrysocolaptes montan us Grant. 

A pair from Bntuan. I have compared these two with specimens of 
0. lucidtis from Basilan and with C, rufopunciattts from Bohol, and 
believe that they are specimens of Grant’s (7. montanus. The male has 
the shaft of one tail-feather dirty white, 

Lichienstefnipicus fuliglnosus (Tweeddale). 

One pair of adult birds and one young female. .The latter resembles 
the adult female, hut lacks the white tips on feathers of throat and head 
which are indicated fay faint, gray spots. 

EURYL/£IVIID>E. 

Sareopitanops steer! Shar]^. 

:> and? mie female frpm Butuam 
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PITTID/E. 

Pitta erythrogaster Temminek. 

One adult male from Cagayan and one immature female from Buruaii. 

MUSCICAPID/C. 

Muscicapula faasilanica (Sharpe). 

One male in poor plumage, September 21, 

Hypothymis occipitalis (Vigors). 

One male specimen of this common blue flycatcher. 

Rhipidura superciliaris (Sharpe). 

One male. This species seems to belong in the genus Rhipidura 
rather than in Ilppotlu/rnh. 

Camiguinia helenae (Steere). 

The little blue flycatcher, which was described from Island 

as Camiguinia personata, proves to be the saiue cis hek-na 

Steere. Nevortlieless I believe that the genus Cnutigwok is a valid one. 
A number of specimens were eollootcd in iioriL'-rn ilindanao which is a 
new locality for this species. 

Cyanomyias coelestls ^Tweeddale). 

One male and one female. 

Zeocephus cinnamomeus Sharpe. 

Two males without elongated central tail-featlier?. 

Rhinomyias ruficauda (Sharpe). 

Six specimens from Mindanao differ in no way from others collected 
by us in Bohol and Basilan. 

Cryptolopha olivacea (Moseley), 

Two specimens from Buiuan. 

CAMPOPHAGID/E. 

Artamides koch! Kutter. 

One pair O'f this well-marked species was taken at Butuan on No- 
vember 20. 

Lalage minor (Steere). 

Three males and two females from Butuan. This species, while 
similar to L. nielanoleucaf is considerably smaller and the female lias 
the throat and breast nearly uniform gray, not barred as in L, mela- 
noleuoa. A young male resembles the female, but has the throat and 
breast barred with white. 

Lai age niger (Forster). 

One specimen. 
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PYCNONOTID/E- 

Chloropsis flavlpennls (Tweeddale). 

One female from Bntnan, October 14, in worn phimage. Wing, 87 
mm,; tail, 72; exposed culmeii, 21. This is the most interesting speci- 
men in the pivsrP.1 inr, as it confirms the record made by Blasins 

which for a long time was considered a mistake. Fortunately we arc 
enabled to compare this interesting vspcdinen directly with skins of 
C\ jlavipfmiis from Oebn. The Butnan skin is a little darker green than 
the Cebu skins, but witli tlie material at band there arc no grounds for 
separating the Mindanao bird. 

lole philippensis (Omelin), 

One male and one female, 
lole everetti (Tweeddale), 

One male in fine plumage from Butnan. 

Poliolophus urostictus (Salvadori). 

One specimen, October 5. 

Pycnonotus goiavier (Scopoli). 

One specimen. 

TIMELIID^E. 

Ptilocichia mindanensis Steere. 

One male and two females. This species differs very slightly from 
P. ho^ilanica. In the latter species the back is iiiorc olivaceous-brown, 
but there i< no appreciable difference in the size of the two species. 

Zosterornis capital is (TwoecldaleK 

Setenceen specimen^, including aduits and young of both sexes. The 
young birds, taken in September, differ from the adults in having chin, 
throat, and rest of under parts white, faintly gray on sides of breast; 
forehead and fore part of crown oeherous, the shafts lighter and con- 
spicuous. Specimens from Basilan are slightly larger than those from 
Mindanao but the difference is trifling. 

Macronous mindanensis Steere. 

Several specimens collected. 

SYLVIlDiC. 

Orthotomus frontalis Sharpe. 

One male from Cagayan and a pair from Butuan. 

Orthotomus nigriceps Tweeddale. 

Two adult males and two young females from Butuan. One of 
the young birds has the chin and throat spotted with white. . The other 
young bird has chin and throat almost all white. As pointed out by 
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Sharpe, ^ the type figured by Tweeddale “ is a young bird. The adult 
has ehiUj throat, and sides of head and neek blaok, the "white being con- 
fined to lores, a ring around eye, and a line over eye udiicb extends back- 
ward to occiput. There is also a trace of white on chin and jaw. 

IVIegalurus tweeddalei :\IcGregoy. 

One s]3eciinen of the rufous-headed grass warbler, 

Acanthopneuste borealis (Blasius.) 

One specimen, taken in October. 

Acanthopneuste xanthodryas (SwinLoe). 

A willow warbler, taken at Butuan in llvovember, is identified as A. 
xanthodryas, because of its yellowish coloration and comparatively long 
first primary. 

ARTAIVIlbyE. 

Artamus leucorynchus (Liima&iis). 

A pair taken in Xovemher; the female lias iw-i vdilte feathers on the 
forehead. 

LAN»D>e. 

Otomela luclonensis (Linn^us). 

One male was taken, Xovember 6. 

Hyloterpe apoensis Meams. 

A pair from Butuan. 

CERTHllDye. 

Rhabdornis minor Grant. 

Four mtiles and two females of this well-marked .«peeies. iFales frf»m 
^Mindanao have ihe bill a rriilo longer ilian mah'S iroin Bohol, bin there 
are no color dillercnces correlated wiili this. 

DIC/EID>E. 

Dicseum papuense (Gmelin). 

Three specimens. 

Dicaeum davao Vfearus. 

One male taken, Xovember 4: wing, 43 mm.; tail, 21: culnien from 
base, 10; tarsus, 11. 

Dicaeum clnereigulare Tweeddale. 

Three males and three females from Butuan. The orange-breasted 
fiowerpecker of Bohol seems to l^elong to this species and not to 2?. hestL 

^Cat. Birds Brit. Mus. (1883), 7, 222. 

^Proc. Zool Soc. London (1877), 828, pi. 85. 
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Dicseum mindanense Tweeddale? 

One female of a plain-colored Diccemi is doubtfully assigned to this 
species. 

NECTARINIID.C. 

j^thopyga bella Tweeddale. 

Two young males in molt, three females in good plumage, and one 
immature female. Neither of the males shows all the specific characters, 
but I do not hesitate to identify them as JE. della, the tj^e of which 
came from Surigao. 

Eudrepanis pulcherrima (Shai-pe). 

Two adult males of this handsome little sunbird were taken in October. 
E, decorosa of Bohol differs from this species in being rery much lighter 
yellow on chin, throat, and breast. Eudrepanis pulclierrima has not been 
previously recorded from Mindanao. 

CInnyris sperata (Linnseus). 

One male. 

CSnnyrIs jugularfs (Linnaius). 

One adult male and one immature male, the latter taken in September. 
Arachnothera flammifera Tweeddale. 

Three males and one female. 

Anthreptes grIseiguJaris Tweeddale. 

Two males in freshly molted plumage were taken, December 26. 

MOTACILLID/E. 

Ant h us rufulus Vieiliot. 

One female. 

Anthus gustavi Swinhoe. 

Two specimens. The only previous record for Slindanao is that by 
Grant.^ 

PLOCEIDAE. 

Munia jagori Martens. 

A male from Butuan, November 17, has the head and neck extremely 
black. 

Uroloncha everetti (Tweeddale). 

One male was taken, December 27. 

ORIOUD>e. 

Oriotus samarensis Bteere. 

Two males and two females. These specimens are perfectly similar 
to a specimen of 0. samdrensis from Catbalogan, Samar. 


(1906), VIII, 6, 472. 
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DICRURIDyE. 

Dicrurus striatus Tiveeddale. 

One male and two females. 

STURNID/E. 

Sarcops melanonotus Grant. 

The only specimen of bald starling in the collection from Butnan is 
undoubtedly of the black-backed race. 

CORVIDyE. 

Corvus samarensis Steere. 

A female crow from Butuan, October 18 , is identified as C. samarensis 
without Samar specimens for examination. The measurements of this 
Butuan skin are nearly the same as those given by Steere for C. samar- 
ensis. The species has not been taken before in Mindanao, so far as 
known. 




PHILIPPINE ORNITHOLOGICAL LITERATURE, II. 


Bj- Eichaed C. McGeegob. 

{From the Zoological Section, Biological Laboratory, Bureau of Science. 

Manila, P. I.> 


This section of Philippine ornithological literature consists mainly of 
titles of papers by the Marquis of T'weeddale. !Most of these trere first 
published in The Ibis, in the Proceedings of the Zoological Society of 
London, or in the Annals and Magazine of Natural History and were 
reprinted in the Ornithological "Work® of Arthur. Nin'h ilanjuis of 
Tweeddale. the full title of which is gi’.en below, raider Ramsay. Tweed- 
dale was particularly iuTerested in ihe icrds of rhe dlalayan islands and 
his last papers coirsiitme a very important part of Philippine ornitho- 
logical literature. ^ 

Hay, lord Arthur; Descriptions of sonic- arppos.-d new, or imperfectly 
described, species of birds. Jour. Lit. tfi Sci. <l8-ro), 13, 

145-164. Eeprintc-d in Twceddale's Omith. Works (loblj, 1-15. 

Description of Jluiicicciiffi Wht, new speciesj on page 158, 

Walden, Viscount: On the rufous-tailed shrikes. Ibis (1867), II, 3, 
211-226, pis. 0 & 6. Iloprintcd in Tweeddale’s Omith, Works 
(1881), 38-48. 

Synonymy and critical notes on Latihis cristatus, L. lueionensis, and L. 
mpereiliosus. 

Walden, Viscount; Note on Lanins nrelanthes. Swinhoe, and on Lanius 
cephaloinelas. Bp. HhV ( 1868 ) , IT, i. (id-1 1- Reprinted in Tweed- 
dale's Omith. Works (1881), 5 t.t-.->i. 

Lanive ccphalornchis Bonaparte is identitied as L. naniitue Scopoli. 

Walden, Arthur, Viscount: On rli>; f'uculidiu dcsc-ril'ed ])y Linn®us and 
Gnrelin, with a sketch of the genns Eudynanris. Ibis (1869), II. 
5, 324-346, pi. 10. Reprinted in Tweeddale’s Qmith. Works 
(1881), 57-70. 

List of the cuckoos described by Linnwus and Gmelin in the 12th and 
13th editions of the Systenia Ifatur® and a review of the genus Eudynamj/s. 

Walden, Arthur, Viscount: On the sun-hirds of the Indian and Aus- 
tralian Regions, /hits (1870), II, 6, 18-51, pi. 1. Reprinted in 
Twecddale’s Omith. Works (1881), 71-93. 

Synonymy and critical notes; the Philippine species considered ares 
Araehneohthra /wgwiaris, Neetarophila sperata, Chaleoatetha insignis, and 
Anthreptes malaocefms. 
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Walden, Arthur, Viscount: On two new species of birds from the Phil- 
ippine Islands. Ann. & Mag. Nat. Hist. (1873), IV, 10, 252 
Beprinted in Tweeddale's Ornith. Works (1881), 234. 

Byloteipe philippincnsis and Orthotomus castaneiceps, new species da- 
scribed, ^ ’ 


Walden^ Arthur, Viscount: On a collection of birds recently made by 
Mr. A. H. Everett in northern Borneo. Ihis (1872), III, 2, 
360-383, pi. 12. Beprinted in Tweeddale's Omith. Works (1881)* 


Notes on Sptlornie haeha, C&iiirococcyte jamnensU, Suniiculus lugubris 
Tchttrea affims, Melanopitta muelleri, Oriolus ceanthonotus, and several 
oommoner species which range to the Philippines. 

Walden, Arthur, Viscount: A list of the birds known to inhabit the 
island of Celebes. Trans. Zodl. Soc. London (1872), 8, pt. 2, 

™ Tweeddale’s Ornith. Works (1881)* 


Discission of the zoological relationships of Celebes and notes on a number 

PWBppines. peronii is figured on 


Walden, Arthur, Viscount, and layard, E. I. : On birds recently observed 
or obtained in the Island of Hegros, Philippines. Ihi^ (1872) 

Reprinted in Tweeddale’s Ornith. Works* 

(1881), 114r-123, 

observed or collected by Layird: Janthwna., urisrogu- 

Walden, Viscount: Eeseriptions of two new species of birds. 

Ann SMag Nal. Hist. (1874), IV, 13, 123. Beprinted in Tweed- 
dales Omith. Works (18«1), 253. 

Pelargopsis giganiea, new species, described from Salok Island. 

Walden Arthnr Visco^t: A list of the birds known to inhabit the 

7isiT 90,5^; Tweeddale’s Ornith. Wo4s 

^1851;, 393—413. 

spie^^^tlTS 1 ornithology giving a list of 218 

““P Philippine Archipelago- the 

'^‘ 7 '*" Mor, M. mma- 

pJ!T '7 , ^ ^ewcocepJioIfis, Petielopides pamm, Laniua luoionensis 

: w a ^*”-**-’ o^^z::2 

OOMWS^WS Sgloterpe pi%hppensis, Philenfoma oyanioeps, Pvenonotus 
:*^ Mm*rgron ^ ^’■reron gwo 
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Walden, Arthur, Viseoimt: [Letter that onh' one species of 

Aria mils is known to inhabit the Philippine .Vreh.irKla His 
(18Th), III. 6, 133-13G. Eoprinted in Tweeddale's Ornitli. Works 
(1881), 

A discussion on the vnrious names which have been given to the Philippine 
swalloAv shrike. 

Tweeddale, Marquis of: on Anthus gusiari.'] flSiT), lY, 

1, 258. Eeprinted in Tweeddalc's Ornitli. YYrks (1881), 431. 

Kotes the oceiirrenee of Anthus gtisiari in Celebes and that it is to be 
looked for in the Philippines in winter. 

Tweeddale, Marquis of: Desori]'tii)ns of some new species of birds. Ann, 
<& Mag. Nai. Hist. (1877), lY, 20, 533-538. Reprinted in Tweed- 
dale^s Ornith. Works (1881), 501-585. 

Includes first descriptions of the following Philippine birds: Tmiygnaihus 
everefiii Cci/x argeniata, MiiVcrtiiicvs Peurlopidcs affuiis, Afixornis 

(P) ca-pitaJis, Oriniger ei'f.rrtti. htni^jihirifitt r‘/.Vwi>, PrionocliiluH oliraceoits, 
Diocxiim schistaceutn. D. cvcrelti. JEtJiopihja Ptitopus incognit us. 

Tweeddale, Marquis of: Xotes on rlic .-pecicr of the genus Batra- 
eliostoinus inhabiting the Indian Region. Pror\ Zonl, Sor. London 
(1877), 120-445, pis. 45-40. Reprinted in Tweeddalc's Omith. 
Works (1881), 43S-459. 

Detailed descriptions and plate ^45) of Batrackostomus afjfinis. 

Tweeddale, Marquis of: Re 2 *orTs on the collection? of birds made during 
the vovage of II. 11. S. *Challonger‘ Yo. IT. On the birds of the 
Philippine Islands. Fro(\ Z>jnJ. Sor. London fl877), 5:L5-551. 
Reprinted in Report of the scieuiitic rc-nks the voyagt* ot H. 
M. S. "^Challenger" during the yc*ars 1:^7 3-7 G. (1S81), Zool. 2, 
5-25, pis. 1-6. Rei^riut^rd in TweeddaioV Ornith. tVorks (1881), 

‘ 459-475. 

Xotes on 40 speciesj Totamfs iu{-anu,'<. (PiUinugo stctnira. Dcjuirgrctin 
dtrc7'a, and t<fcrna hergji arc recorthMl for the lir'jr linie from ihe Philippines 
and the following new species are dc'^cribed: L'jricuJus Bairachos- 

tomns Septimus, Bici^rus siriatus, S eetarophila jitUce. Buceros mindanensis, 
Diccpum mimhinnise. Phuf}oti'€i'on hrevirostris. The following species are 
figured with the ChaUniger reprint: LoricuUis panugensis, BairacJiostomus 
Septimus, Buceros mindauensis^ Divnu^us siriatus, Diceeum jnindanense, 
Nectarophila juliw, Phahotreron hrevirostris. 

Tweeddale, Marquis of: [Letter relating to two species of Bairacltosfomus 
described by Mr. A. 0. Hume.] Ibis (1877), lY, 1, 388-392. 
Reprinted in Tweeddale’s Ornith. IVorks (1881), 506-509. 

The identity of Bairachostomus affinis Blyth is discussed. 

Tweeddale, Harqms of : Description of four new species of birds from 
the Indian Region. Ann. £ Mag. Nat. Hist. (IS??), IV, 20, 
94-96. Reprinted in Tweeddale’s Omith. ^Yorks (1881), 509-510. 

Three Philippine species descril>ed: Megalurus ruficeps, Dicteum scantho- 
pggium, and Oxgcerca everetti. 
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Tweeddale, Marquis of: On a nm riiilippiiio gou^is and species of bird. 
Pi-uc. ZoqL Soc: London (1878), 114, 115, pi. 1>. Repriut(!d in 
Tweeddalc’s Omitli. Works (1881), 57:5, 574. 

DasycrutfipJm spcviosa, new gemia and species, described and figured. 
Tweeddale, Marquis of: Notes ()?i tbc! Dieruridai, and on their arrange- 
ment in the catalogue of the collection of t.lie British Museum. 
Jhis (1878), IV, 2, ()9-84. Bejirinted in Tweoddale’s OrJiiih. 
Works (1881), 574-583. 

Useful notes on tlxe family Dicmridcc vviili some notes on the lrcna» 

Tweeddale, Marquis of; On a new species of the genus Bnc(U‘os. Proc. 
Zodl. Soc. London (1878), 277-280. Leprinted in Tweedclalc's 
Ornith. Works (1881), 548-586. 

Buceros semigaleatus, new species, described from Leyte; text figures of 
beads. of B. mindanensis and B. semiynleat'us, 

Tweeddale, Marquis of; [Letter on the genus ArtammJ] Jhis (1878), 
IV, 2, 383-385. Eeprinlcd in Twecddalo’s Ornith. Works (1881), 
625-627. 

Maintains that the specific name loucorhynchus should he used for the 
Philippine swallow shrike. 

Tweeddale, Marquis of: Contributions to the ornithology of the Philip- 
pines. — No. I. On the colleotion niiulo by Mr. A. H. Everett in 
the Island of Luzon. Proc. Zodl. Soc. London (1877), 686-703, 
pis. 72 & 73. Reprinted in Twcoddale^s Ornith. Works (1881), 
512-528. 

A list of 86 species of which MotaciUa otiularis, Aoithus inacKlatua, and 
Tw*nis} fasdattis are recorded as new to the Philippines; Mcyahtnis ruficeps, 
Oncycerca evereitii and Dicrrnm scanthapyghini arc ligurod. 

Tweeddale, Marquis of: Contrilmtioiis to Ihe ornithology of the Philip- 
pines, — No. II. On the collection made by Mr. A. H. Everett in 
the Island of Zebu. Proc. Zodl. Soc. Loudon (1877), 7.‘):)-'16i), 
pis. 76 & 78. Eepriuted in Tuveddale's Oiiiitli. Works (1881), 
529-543, 

A list of 75 species of which Hirundo javunica and Rallina enrisaonoides 
are recorded as new to the Philippines; the now species described are: 
Zosferops €ve7'0tt% Turniio nigrescefiSy Onolus assiniilis, Phyllornis flain-pennis, 
Prionochilu 0 quadricolor, Megapodius pusillusj all of the new species except 
the first two are figured on the plates. 

Tweeddale, Marquis of; Contributions to tlie ornithology of tlie Philip- 
pinef — ^No. III. On the collection made by Mr. A. H. Everett in 
the Island of Mindanao. Proc. ^Zodl. Soc. (1877), 816-834, pis. 
82-85, Reprinted in Tweeddale’s Ornith. Works (1881), 543- 
561, ' . , 

In this paper 43 species are added to the species known from Mindanao; 
^ . odniianm^ o-nd Limnocinclus acuminatus are re- 

JM^^n Itorineulus hO/ttlmM, MuUeripims full- 

; Ojethoiorrms nigrioeps are fibred. 
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Tweeddale, Marquis of: GontriLuTions to the ornithologv of the Philip- 
pines, — Xo. IT. On the collection made by Mr. A. H. Everett in 
the Islands of Dinagat. Bazol, Xipah, and Saknyok. Proc, Zool, 
Soc. London (1S‘78L lOC-llI, pis. G-S. Ileprinted in Tweeddale’s 
Ornith. TTjrks (1881)^ 50G~573. 

A list of 39 species obtained in Dinagat and 13 species obtained in the 
small islands of Nipah, Bazul. and Saknyok. The species figured are: Ccyx 
argentnta, Hi/pothgjivis cwlestis, MUornis capitalist Dicceum schistaceumt D. 
evcrettit and Prionocliilus oUvaccus. 

Tweeddale, Marquis of: Contributions to the ornithology of tlie Phil- 
ippines. — Xo. T. On the collection nutde by ]\Ir. A. H. Everett in 
the Island of Xegros. Proc. Zool. Soc. London (1ST8). 280-288. 
Keprintcd in Tweeddale's Ornith. Works (1881), 5SG-504. 

A list of 56 species, 24 of which are recorded from Xegros for the first 
time and three, Golloealia francicGt Butalis laiirostris, and Limosa wgoee- 
pkala are new to the Philippines. Zostfr'tp^ yiigrorum and Macropygia 
eurgcerca arc described as new species. 

Tweeddale, Marquis of: C?ontribntion? to tlio ornithology of the Pliil- 
ij)pines. — ^Xo. YI. Un the ooilev:tion made by iMi*. A. H. Everett 
in the Island of Leyte. Proc. Zool. Soc. London (1878^ -330-34G. 
PcpriiiitMl in Tweeddale's Omith, Works (ISSl), oDo-oO?. 

A list of 07 species of which Arachmih^ra flaw tr if era is new. 

Tweeddale, Marquis of: Contributions to the ornithology of the Phil- 
ippines. — Xo. VII. On the eolloetiun marie hj Mr, A. H. Everett 
in the Island of Panaon. Proc. Zool. Soc. London (1878), 379-381. 
licjninied in Twoeddale^s Ornith. Works (1881), 602-004. 

A list of 20 species; IficiKUhi modest um is the only new species described 
in this paper. 

Tweeddale, Marquis of: Contributions to the ornithology of the Phil- 
ippines. — Xo. Till. On some Luzon birds in the museum at 
Darmstadt. Proc. Zool. Loiuioii 429-430, pL 26. 

Pei>nnted in Twcedclale's Ornith. Works {lt>8l )y 604^606. 

Notes on 8 s]»ecie? euliccted by von Othberg, and said to have come from 
the vicinity of Manila. The plate illustrates Pitta kocliu The other species 
listed are: Golloealia fuciphaga, Turdus olseiirus, T. chry&olauSf T. mnus, 
Acrocepliahis fasciola tns. Anihus gusiavi, and A. maculatus. 

Tweeddale, Marquis of: Contributions to the ornithology of the Phil- 
ippines. — ^Xo. IX. On the collection made by Mr. A. H. Everett 
in the Island of Palawan, Proc. Zool. Soc. London (1878), 
611-624, pis. 37 & 38. lieprinted in Tweeddale's Ornith. Works 
(1881), 606-609. 

A list of 52 species of which 32 were not obtained by Steere on his first 
visit to Palawan. T)ie following new species are described: Dicrurus pata~ 
wanensiSf Broderipns palami.n€tmSf Drymocaiaphus cincreicepSt Brachypus 
ciner&ifronSg Oriniger palawanensis, Oorvus pmillua. Gyrtostomua aurora, 
Tiga everetti, and Trichostomu rufifrotia. The last two species are figured 
on the two plates. 
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Tweeddale, Marquis of: Contributions to the ornithology of the Phil- 
ippines. — Jfo. X. On the collection made by Mr. A. H. Everett in 
the Island of Bohol. Pror.. ZooL Soc. London (1878), 708—713. 
Eeprinted in T\vceddale’.s Ornith. Works (1881), (>30-03,5. 

A list of 47 species collected in northern Bohol of which OisUcola oursitans, 
Alauda icaUersi, Terclcia ahierca, Limcola pJalyrhyncha, JJmosa lapponica, 
Tringa ulhescens, and t^trepsilas iuierpres are recorded as new to the l^liil- 
ippines. 

Tweeddale, Marquis of; Contributions to the ornithology oE tlie Phil- 
ippines. — No. XI. On the collection made by Mr. A. H. Everett at 
Zamboanga, in the Island of Mindanao. Froc. Zodl. Soc. London 
(1878), 93G-954, pis. 57-59. Eeprinted in Tweeddale’s Ornith. 
Works (1881), 627-645. 

A list of 101 species of wliich C5 are recorded for the first time from 
Mindanao; of these Accipitcr sfevensonis 'Ninox luguhr'is, Goccystcs coro~ 
mandus, CaGomantis sejmlchralis, and Piilopus mclanoocphalus are new to 
the Philippines and 6 are now to science; viz: Pscudopiynx gurncyi, Nwow 
spiloceplialuB, Scops everetli, Ghcoiura piGim>s Lyncornis mindanemis. The 
species figured are: Acc-ipiter stevensoni Pseudoptynx gurneyi, and Chcetura 
picina. 

Tweeddale, Marquis of: Contributions to tlie ornithology of the Philip- 
pines. — No, XII. On the eollection made by Mr. A. H. Everett in 
the Island of Basilan. iVor. ZooL Soc. London (1879), 6iS-73. 
Eeprinted in Tweeddale’s Ornith. Works (1881), 645-651. 

A list of 60 species of which 48 were not obtained by Steere. Tetanus 
calidris was obtained in Basilan thus giving it a definite locality in the 
Philippines. 

Eamsay, E, Q-. W. : The ornithological works of Artlmr, Ninth Marquis 
of Tweeddale, (* * repriuTcd from the originals by the desire 

of his widow. Edited and revised by his nephew, Robert G. 
Wardlaw Eamsay, F, L. S., F. Z. S., M. B. 0. U., captain 74ih 
Highlanders (late 67t]i regiment) togetlicr with a hiograpliical 
sketch of tlie author by William Howard Kussell, LL. I), for private 
circulation- London (1881), i-lxiv and 1-651, appendix 653-676; 
index 677-760. 

Includes reprints of the important papers on Philippine birds by Tweed- 
dale, mostly from the Proceedings of the Zoological Society, of London, The 
Ibis, and The Annals and Magazine of Natural History, but without the 
plates. , The appendix contains the important “Revised list of the birds 
known to occur in the Philippine Islands, showing their geographical distri- 
bution,” compiled by Ramsay from the writings of Tweeddale and Sharpe. 

Elera, Casto de : Cat41oga sistemdtico de toda fauna de Filipinas cono- 
cida d presente y 4 la vez el de la eoleceion zoologica del 
, |mus 60 . de .PB. dqmiiiieos del colegio-universidad de Santo Tojnas 
, , de .Manila eeerito em inotivo de la exposicidn, regional filipina. Ma- 

firoxn 
a the 
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Santo Tomas Native names, distribution, and copious sjTionymy 

are given for nearly every species but there are no descriptions. Some 25 
new names are proposed, but as they are witliout the slightest diagnoses 
they need not be given here. A large number of species are credited to 
the Philippines which no previous author has recorded from the Islands; 
some of these species are doubtless entitled to a place on the Philippine 
list, but so many of these records are clearly erroneous that none of them 
can be accepted ^Wthout the greatest caution- Mainatus religiosus, M, 
javanlcuSj and . 1 /. palfiicanensis are recorded from Palawan; Calornis me- 
tallica^ 0. chalyhcea^ and C. panayensiis from Luzon. These and similar eases 
are sufficient to throw suspicion on the more plausible records. 

Everettj A. H.; A li&t of the birds of the Island of Balabac, with .some 
notes on and additions to the avifauna of Palawan. Ibis (1895), 
VII, 1, 21-39. 

Notes on 10 species from Palawan not enumerated in Whitebead^s “Notes 
on the Birds of Palawan;” a list of C8 species from Balabac. 

Everett, A. H,: Eemai^ks on the zoo-geographical relationships of the 
Island of Palawan and some adjacent islands. Proc. ZooL Soc, 
London (1889), pi. 23 (map). 

Everett concludes that “Palawan and the other islands [Balabac and the 
Calamianes] mentioned by Prof. Steere have never been directly connected 
with any part of the Philippines since the former received their existing 
population, but that they have been almost certainly so connected with 
Borneo, or, more correctly perhaps, with a southeastern extension of conti- 
nental Asia, of whicli Borneo forms a part.” 

Everett, A. H.; A list of the birds of the Bomean group of islands. 
Jour, Straits Branch Hoy. As, Soc. (1889), 20 , 91-212. 

A useful cheek-list of the birds of Borneo as well as of Palawan; critical 
remarks, names of collectors, and the leading references to literature are 
included. 

Guillemard, E. H. H. : The cruise of the ’Marcliosa to Kamsehatka & Netv 
Guinea with notices of Furint)sa, Liu Kin. and varirai? islands of 
the Malay Archipelago. London 2d. ctl. (18SP).. i-xviii. 1-455, 139 
illustrations, 14 inaps. 

Tiiis is a poi>u]ar narrative of Guillcmard's experiences while naturalist 
on the yacht Marvliesa. Note.s are given on the birds of Cagayan Sulu, 
Sulu, Siasi, and Tawi Tawi ipp. 175, 187, 189, 199-200, 230-232). A 
full page illustration of Maeronus kettleiceUi Guillemard is given on page 
232, and the head of Harcops calvus is figured. 

Guillemard, E. H. H.; Ee])ort on the collections of birds made during 
the voyage of the yacht March vsa. — ^I. A provisional list of the 
birds inhabiting the Sulu Archipelago. Proc. Zodl. Soc. London 
(1885), 247-275, pis. 17 & 18. 

A list of 05 species with copious notes, largely from material collected by 
author. Plates and descriptions of three new species; lyngipicus ramsay% 
Macronus keitlcweUiy Pericrocotus nwrchesce. A useful map of the Sulu 
Archipelago is given. 

Gtiilleiaard, E. H. H.: Report on tlie collection of birds made during 
the voyage of the yacht ‘Mareheea.’ — ^Part. II. Borneo and the 
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Island of Cagavan Sulu. Proc. Zool. Boc. London (1885), 404-4,20 
pi. 25. ■ ' ’ 

Notes on 15 species from Cagayan Sulu with description and plate of one 
new species, Miccornis cagayanensis. 

Hartert, E. : Fam. Euiylgemidae. Gen. Aviimi (1905), pt. 1, 1-8, pi. i. 

An enumeration of the broadbills with keys, references, and distribution. 
Tlie head of Barcoplianops stcerii is illustrated on ilie plate, fig, 6. 

Jordana y 3\Corena, B. : Bosquejo geografieo 6 liistarico-naiixral del Ar- 
ehipielago Filipino. Madrid (1885), 176-190, aves, pi. 5. 

A general^ description of the commoner and more notable birds found 
in the Philippines, concluding with the seientifie, Spanish, and Tagalog 
names of 110 species in tlie form of a table. The colored plate illustrates 
Buceros hydrocorax. 

Oberholser, H. C. : The avian genus Bleda Bonaparte and some of its 
allies. Smiihs. Misc. Colh. Wasliington (1905), 48 , No 1588 

1/LQ_1iyO /’ ! ■ "uu. 


Trichopltorus Temminck, is revived to replace Oriniger; the other generic 
names considered do not affect species on the Philippine list. 

Oberholser, H. C.: Some untenable names in ornithology. Proc. Acad,. 
Nat. Bci. PMaddphia (1899), 51 , 201-216. 


This paper consists of proposed changes in numerous generic and in a 
few specific names. Mulleripicm Bonaparte is revived again for Pious vul- 
veruUnius Temminck; Pyrotrogon Bonnaparte is shown to be the corLt 
generic term for Trogon mrdens Temminck; Oalomis Gray is found to be 
untenable because of the previous Oolorms Billbeig. and Lamprooorax Bona- 
^rte IS suggested for the glossy starlings. The other names considerel do 
not affect species on the Philippine list. 


Bichmond, C. W.: Notes on the birds described by Pallas in the 
Adnmbratiunenla” of Vroeg's catalogue. Smiihs. Misc. Colls 
Washington (1905), 47, No. 1561, 342-347. 

In ttis paper Doctor Richmond identifies the species dosoribod in the 
Adumbralumcula Umosa lapponioa, AoLilis hypolouoos, and CalUris alba 
seem to be the only species of interest to students of Philippine ornithology. 

Salvadori, T.: Paid. Cacatuid®. Qen. Avium (1905), pt. 5, 1-7 pig. i 
8Jidl 2, 


An enumeration of the cockatoos with keys, references, and distribution, 
herbom, C. R: The new species of birds in Vroeg’s Catalogue, 1764. 
Smiths. Misc. Colls. Washington (1905), 47, No. 1551, 332-341. 

A reprint of the “Adumbratiuncula” of P. 8. Pallas in which a mimbw 
L the name of a specks found 

ShnMdi E. W-: (Ist^ogie^ and other notes on Sareops calvus of the 
, Ph^ppmes. Phil. Jour. Sci. Manila (1907), 2, sec. A, 257-267, 


ii', .1 '’''.'.rv k V- , * 



EDITORIAL. 


THE MARBLE AND SCHIST FORMATIONS OF ROMBLON 

ISLAND. 

The Island of Eomblon is remembered by travelers in the Philippines 
because of its well-protected,, deep-water harbor, its conspicuous outcrops 
of marble, and its coconut groves. Its longer axis,, wMch extends from 
north to south, measures about 14 kilometers, and its greatest width from 
east to west is about 7 kilometers. 

The town of rioiublon. situated on the harbor in the north western part 
of the island, is juoturusquo in its local ion. The water front i? in a narrow 
gap in a ridge, on whicli b''»\vldor5 and ledges of marble sliow conspicuously 
through rlie tropical vegetation. The main por'Hon of the to'^m lies 
behind the ridge in a small, fan-shaped basin formed by the Junction of 
several short stream valleys, which descend from the hills. From one 
of the streams water is broughr to the town and the landing stages of 
the port by a gravity system. 

I made an unexpected visit to Eomblon on February 13 and 14 of 
this year. During the two days spent in port there was opportunity 
between the showers of rain to examine the gGolog}’ of the vicinity. 

EOXIBLON 3U.UIBIJE, 

The inner shore of Eomblon harbor is a nearly straight line striking 
approximately X. 30- E. and extending along the base of a ridge of 
marble In-oken by the gap and valley in wliieii ilie town lies. T!je marble 
as seen on this ridge for the most part has a very oven, fine-grained 
texture and is thoroughly crystaHine. It doe? not appear as massive 
ledge?, but in tlie form of jointed blocks, and on the surface occurs in 
irregular, weathered masses. 

The dip of the marble could not be determined accurately but is 
probably about 30° to the westward. The color varies from a pure white 
to a mottled white and bluish variety which in some eases has a streaked 
appearance. By carefully selecting the quarries, large amounts of any 
particular t}'pe can be obtained, but no place was seen near the port where 
a large commercial quarry could be opened and operated by modem 
machineiy. It is possible, however, that good quarries admitting of 
extensive operations can be found at other localities on Eomblon or one 
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of the adjacent islands. The masses of marble ol}taiuable near the port 
are suitable for sawing into blocks and slabs. 

The marble has been used for paving floors in a few of tlie bcttei* houses 
of Eomhlon and it wears well. There are six holy-water fonts in tlie 
San Sebastian Cliurch in Manila each bearing an inscription indicating 
that it came from Eom])lon. These fonts of good woi-kinansliip and 
pleasing ajipearanco indicate that the marble is suitable for inaiiy uses. 

The so-called aj'tificial stone manufactured in Manila is usually made 
by mixing small pieces of Eomblon marble in a matrix of cement mortar 
colored with various pigments. After the cement has set^ the surface 
is polished and the product is used in trimming and ornamenting build- 
ings, and for stairways. 

SCHIST. 

Lying to the west of the ridge of marble and well exposed at Binagon 
Point on the west shore of the inner harbor, there is a schist formation 
which strikes approximaiely K 30® E., and dips about 30® to the west- 
ward. Outcrops of the schist were seen farther to the west on Eosas 
Point, ]\facaban Point, and uiHlou])Ledly it extends to the western point 
of the island. It is also found on Aghatan Point to the north of the 
harbor. To the eastward from the ridge of marble and to the east of the 
town, the base of the hill slopes are composed of schist. This rock is 
usually yellowish, but dark varieties also are found. It shows thin 
laminae and jointing in many places where it is weathered. It is 
micaceous and siliceous and the formation contains occasional small gash 
veins and stringers of quartz. In a few places schistose material was 
seen in the marble near the contact of the two formations. 

OBIGIH AND GEOLOGICAL SIGNIFICANCE OE THE MARBLE AND SCHIST. 

The marble and schist were originally deposited as limestone and shale. 
Their present condition is due to nieiainorphisni produced by dynauiic 
action. The pressure W'hich developed the laminated stmeture in the 
schist also produced a streaked appearance in portions of the marble, 
which show the mixture of blue and white colors. ETo igneous rocks are 
reported from Eomblon and the inhabitants say that the whole island 
consists of schist and marble. There are some small bowlders of igneous 
rocks lying on the sea wall near the landing stages, but they were brought 
in as ballast. 

The northern point of the island is largely marble, as I observed when 
leaving, Eomblon on a steamship. Lugbung Island in front of the port 
.appears to consist mainly of schist, with some marble. Alad Island is 
largdy , combed of marble and the northern point of Tablas Island 
slopes covered with tMs unmistakable rock. 
and\,Eon3Won Islands, together with some lesser 
smioU group Hi an interisland sea which is defined 
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by Mindoro on the west, Luzon on the north and northeast, Masbate on 
the east, and Panay on the south. The Eomblon group is more closely 
related geographically with Panay. Ahella in his “Descripcion Fisiea, 
Geologica y Minera en bosqnejo de la Isla de PanaW' does not mention 
any marble or schists. Similarly, Ferguson in his study of Masbate did 
not find a formation similar to that of Eomblon. The writer in crossing 
from Lucena to Atimonan in Luzon found a schist formation in the 
eastern Cordillera of Luzon a few miles west of Atimonan, but there was 
no marble associated with it. This schist is evidently older than the 
main group of sandstones, shales, and limestones, which have been 
folded and faulted, producing the mountain structure parallel with the 
eastern coast of Luzon in Tayabas Province, and extending into Tayabas 
peninsula. The geologic structure of Mindoro has never been studied. 
The marbles and schists of Eomblon can not be safely correlated on 
lithologic appearance and in the absence of fossils their age must for the 
present remain unknown. 

AXALTSES OF THE XIAEBLE AXD SCHIST. 

It has been proposed to establish a cement plant at Eomblon, and in 
order to determine the adaptability of the materials available, the 
marble and schist have been analyzed. The analyses made in the 
laboratory of mineral analysis and physical chemistry of the Bureau of 
Science are given herewith. The marble supplies the requisite calcium, 
and is very low in magnesia, which is an objectionable element, but the 
schist is high in silica and low in alumina. Some surface clay is avail- 
able which might possibly supplement the alumina of the schist, but 
there is not a sufiBcient supply to warrant the building of a cement plant. 
Moreover, it would be necessary to ship fuel to Eomblon. Accordingly 
the manufacture of cement at Eomblon does not seem feasible unless a 
schist lower in silica and higher in alumina can be found. 

Average chemical analyses of Eomhlon marhle and Eomhlon schist. 
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REVIEW. 


Human 1‘oods and Their Nutritive Value. By Harry Snyder, B. S., Professor 
of Agricultural Chemistry, University of Minnesota, and Chemist of the 
Minnesota Experiment Station. The ilMacmillan Company; Xew York, 190S. 


The book is elementary in character. 


H. D. G. 
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PHILIPPINE TERPENES AND ESSENTIAL OILS. III. 


By Eaymosb F. Bacos. 

(From the Chemical Laboratory, Bureau of Science.) 


In endeavoring by a general survey to ascertain the economic pos- 
sibilities of the Philippines in the field of terpenes and essential oils, I 
have found it convenient to plan the work in accord with the available 
material. This has made it necessary to leave many interesting oils 
when their study has been only well started, as the raw material is often 
avaiiabk- but once a year. The important factors of yield per hectare, 
the best time for harvesting, the effects of various soils, etc., must bo 
ascertained on some of the perfume plants by slow experiments in the 
laboratory garden before reliable statements can be made as to the 
economic possibilities of these plants in the Philippines. In the present 
paper I present under separate subheads, the results obtained during the 
past year in this field. In all eases where the plant offers commercial 
promise the work is being continued as fast as new material is available 

. MAMLA ELEMI. 

INTBODTJCTXOX. 

A. M. Clover^ has published the result? of the examinations of tUe 
terpene oils from twenty-one authentic samples of Manila elemi and he 
thus was able to isolate pure specimens of d-limonene, d-phellandrene, 
dipentene, terpinene, and terpinolene. I have continued this investiga- 
tion and have collected over one hundred specimens of elemi from 
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^ This Journal, 8€C. A. (1D07). 2, 1. 
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individual trees, together with botanical material corresponding to each 
specimen. 

In spite of the very careful work on this subject, published from 
this laboratory, the recent literature still abounds with inaccurate state- 
ments as to this resin, especially as to its source. Tschirch = in his 
handbook, states, ^^Das Manila Elemi stanimt von Gmarium commune, 
and again,® ^"Es darf jetzt als festgestellt betrachtet werden, dass das 
Manila Elenii von Canarium commune L. stammt.^^ He also remarks 
that the tree is called by the Tagalogs alilo, a name which 1 find is wholly 
unknown to natives in the districts where elemi is collected. The native 
name for the tree is inli. Semmler ^ in discussing Manila elemi states 
that it is now well established that the resin is a product of the tree 
Canarium commune L. There is little doubt but that in India and Java 
a resin very similar to Manila elemi has as its source Canarium com- 
mune L., but for the Philippine eleniL the source lias been definitely 
shown by Merrill to be Canarium luzoniann A. Gray.''* 

Tschirch® divides Manila elemi into three classes, (a) soft elemi, (h) 
hard eleyni, (c) Tacamahac elem!. He speaks of the hard elemi as 
containing from ‘J' to 8 pej* cent of essential oil as compared witli about 
30 per cent for the soft variety and he gives the following constants for 


the two classes: 

Soft elemi. Hard elemi . 

Acid number, direct }0.0 22.4 

Acid number, indirect 22.4 25.2 

Saponification number, cold 29.4 30.8 

Saponification number, hot 33.C 37.8 


Manila elemi as it exudes from the trees is always sv>ft. "Wlien it has 
remained on tlie trees exposed to the sun and air for several months it 
loses the greiitei^ part of its volatile constituents through evaporation 
and polymerization and becomes quite liard. There is no diffei-ence in 
the source of the elenu, the so-called hard elemi simply lK*ing niort* 
resinified by the action of the elements. There is but one elemi gmn 
collected in the Philippines. ‘VPIiile there are man}’- species of Canarium 
in the Islands, only Canarium luzonicum yields an eZewi-like resin in 
sufficient quantities to render its collection profitable. Tschircli gives 
such meager data regarding the Tacamahac elemi that it is impossible 
to identify it. It may possibly be the resin known in the Philippines 
as pagsainguin from Gmarium villosuni F.-Vill. This resin occurs in 
considerable quantities, but is always black or very dark, contains as 
the principal constituents of its volatile oil pure cymol, it does not have 

®Die Harze and die HarzbeMlter (1908), 424. 

“Z/oe. eit., 427. 

*Ber, d. dieutschen chem, Cf&s, (1908), 41, 1768. 

‘' The seurcfe of Manila merni, Gov. hah. P«5., Manila (1905), 29, 51 to 55. 

' ' ; * Loci oit. , “ , 
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Ihe same odor as clemi, and would hardly be confused with true Manila 
■elemi by anyone familiar with these resins. It is also possible that 
Tschirclr’s resin is the dipterocarpous resin from ialao or apitong whicli 
in appearance is deceptively like elerni, but which has a decidedly dif- 
ferent odor and tlie volatile oils of which are sesquiterpenes rather 
■than terpenes. 

The present condition of the Manila elemi industry is not very sati:^- 
factory. In several localities, especially in Tayabas Province in the 
neighborhood of Atimonan, the trees are regularly tapped and in past 
times the collection of elemi was one of the important industries of this 
province. The trees are usually owned in small holdings. The Bureau 
‘Of Forestry assesses the trees at 50 centavos each and all minor forest 
products, such as resins, pay a tax of 10 per cent of their value at the 
•place of collection. The resin is bought up by the small Chinese traders 
■who then ship it to Manila. In recent years these Chinese traders have 
^shown no eagerness to buy elemi, so that the native is either not able 
to sell his product at all or must accept a very small price for it. This 
■price, since the collectors are a very primitive and ignorant class of men, 
naturally varies much with the personal needs and desires of these 
natives. In Calaoag, Tayabas Province, clean, white, fresh elemi is 
valued at 40 centavos per arroba of 11,5 kilos. MTien it is transported 
to Atimonan, Tayabas, 35 kilometor? distant, it has a value of 1 peso 
for the same quantity and by tlie time it has reached Manila its value 
has risen to about 3 pesos. The market value in Europe is several times 
this amount. I quote these figures because they are typical of the con- 
dition under which all minor, tropical forest products are marketed. 
'The native collectors usually live in the forests entirely out of touch 
with civilization, and know nothing of the real value of the products 
which they handle. Some of the resin is shipped from ilanila to 
Europe for use in medicinal ointments, and to a smaller extent in 
lithographic inks, and in burnishes, while much of the product is sent 
to China, where it is used lo mako.transparenr paper to be employed 
for windo'w panes, in place of glass. 

The resin flows in the hark principally at the time when new leaves 
are coming out on tlie rroes. This occurs most abuiidaiirlv about the 
months of January and of June in the great colleoTing district arrmnd 
Atimonan, Tayabas. At other times of the year, wlieii the tree is 
losing its leaves, it is not possible to obtain a flow of ro.*in. The natives 
hack the tree with ioJos, and the resin flows out through the cuts and 
collects on the bark of the trees. It is then scraped off everj' few days 
before it has an opportunity to become dirty or hard. From observations 
made at the time, I should estimate that healthy, mature trees "will 
^average 4 "fco 5 kilos of resin per year. I have seen as much as 23 kilos of 
.elemi on one large tree, representing a two months’ flow of the resin. 
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EXPERIMENTAL. 

The fresh elemi resin was distilled in vacuo, the volatile oils being 
separated from water, shaken out with dilute alkalies, dried over calcium 
chloride, and redistilled in vacuo, only the terpene fraction being 
collected. The terpenes were then distilled at ordinary pressure. In 
Table I, the figures are given for series of these terpene oils representing 
samples of resin from individual trees, all being identified by Mr. Merrill 
from the botanical material as G. luzonicuin. Under the column ‘^^Ter- 
pene,^^ limonene is abbreviated as L; phellandrene, represented by P, 
stands for any terpene giving a crystalline nitrite of a melting point 
not over 121°. I will deal with the separate phellandrenes afterwards. 

Table I . — Mmiila elemis from Oalaoagf Tayahas, 


No. 

Ter- 

pene. 

Boiling 

point. 

Optical 

rotation, 

10 cm. tube. 

No. 

Ter- 

pene. 

Boiling 

point. 

Optical 
rotation, 
10 cc. tube. 



Degrees. 

Degrees. 



Degrees. 

Degrees, 

21 

P 

170 

-173 

+ 46 

108 

P 

169 

-172 

-1- 

96.2 

57 

P 

175 

-178 

+ 95 

105 

P 

172 

-174 

+ 

68.5 

67 

P 

172 

-175 

+134,5 

92 

P 

172 

-174 


35,5 

55 

p 

172 

-178 

+126,0 

111 

P 

169 

-170 


70.6 

69 

p 

172 

-176 

+125.5 

98 

P 

171 

-174 

+ 

80.3 

56 

P 

172 

-175 

+ 82.2 

97 

P 

172 

-175 

H- 

94.8 

92 

P 

170 

-178 

- 44. .5 

75 

P 

171 

-174 

+ 

86.2 

109 

P 

170 

-173 

+106,2 

70 

P 

171 

-174 

+108.8 

88 

p 

171 

-174 

^■109.6 

118 

P 

169 

-173 

+ 

26. 

106 

p 

171 

-174 

+119.6 

72 

P 

172 

-174.2 

— 

60.6 

76 

P 

169 

-172 

+ 31.6 

81 

P 

172 

-175 

+ 

12. 

78 

P 

169 

-172 

+ 31.0 

91 

P 

172 

-176 


30.4 

80 

p 

172 

-174 

— .50.5 

120 

P 

171 

-172.6 

-1- 

99.7 

86 


173 

-175 

-1 83.7 

84 

P 

172.5-174 

-!■ 

95.8 

70 1 

! p 1 

173 

-175 

- 24,4 

95 

P 

171 

-m.5 

+117.6 i 

"3 I 

i p 

169 

-172 

i + 42.5 

74 

P 

169 

-172 

'i' 

24. 5 

117 

p 

169 

-171 

! -r 46.5 

63 

P 

170 

-173 

+ 

84.0 

82 

p 

171 

-173 

1 +109.0 

71 

V 

170 

-173 

+ 

95.5 

no 

p 

170 

-173 

I -1- 37,9 

112 

P 

172 

-175 

H- 

89.9 

90 

n 1 

175 

-176.5 i 

1 96.0 : 

i 113 

P 

168 

-172 

“I- 

88. 

114 

p 

170 

-173 

- 33,3 i 

101 

P 

176 

-178 

+ 

91.8 

122 

p 

171. 

5-174 

+ 93.5 

103 

P 

173 

-175 

+ 

68. 

83 

p 

171 

-174 

-1-116.0 

102 

P 

176 

-179 


86.2 

116 

p i 

172 

-174 

+ 7.5 

85 

P 1 

169 

-173 

+ 

48.9 

77 

p 

169 

-173 

+ 65.5 

119 

P 

172 

-174 

H- 

54.4 

99 

p 

169 

-172 

T 78.7 

116 

P 

173 

-176 


48.9 

100 

p 

172 

-174 

+ 16.0 

46 

P 

175 

-177 

+ 

45.3 

13 

p 

171 

-174 

+ 66. 

89 

P 

172 

-175 

+ 

79.6 

121 

p 

172 

-175 

+ 34.3 

94 

P 

174 

-176.5 

+ 

91.1 

87 

p 

174 

-176 

+ 86,8 

4 

P 

172 

-174,5 

+125/6 

96 

L 

174 

-176 

+ 89.0 

93 

P 

171 

-174 

+ 

85.6 


this table is stiiking because it shows the very great differences in 
boiling point and especially in optical rotation of the various terpene 
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oils, Por purposes of further purification the terpenes were now united 
into five classes: 

1. Laboratory yiuniher B—3, — ^Lower boiling phellandrenes. Seventeen sampler 
numbered 109, 76, 78, 73, 117, 110, 77, 99, 108, 111, 118, 74, 63, 71, 113, 85, 59. 

2. Laboratory num'ber R-4* — ^High boiling phellandrenes. Five sample^ iiiina- 
bered 94, 46, 102, 87, 101. 

3. Laboratory number B-o, — ^^liddle boiling phellandrenes. Tliirty samph’s 
numbered SS, 106, SG, 82, 122, S3, 110, 100, 13, 121, 105, 98, 97, To, 70, SI, 
120, 84, 95,1 112, 103, 119, 115, 89, 4, 93, 61, 66, 58, 00. 

4. Laboratory number B~6. — ^Phellandrenes with a negative optical rotation. 
Six samples numbered 80, 70, 114, 92, 72, 91. 

5. Laboratory number B-7, — Limonenes numbered 90, 96. 

Before discussing the above terpenes I desire to present nine speci- 
mens of very carefully purified terpenes from elerni resin obtained in 
Gumaca, Tayabas Province: 

Table II . — Hauila elemis from Crumaca, Tayabas. 


! 

. Ko. ' 

\ 

! 

, j 

Ter- : 
pene. ^ 

u 

Boiling 
i point. 

Specific 

gnivity, 

30« 

40 

A y 




Veyrrcii. 



1 ; 

L 

1.4rt74 

375 -177 

0 . 8 SOO ' 

m.s 

i 2 i 

P/3 

i. 4 a-f.s 

, a 165 -169 

0.8350 

02. 2 

1 8 1 

L 

1.4673 

175.5-178 

0.8300 , 

117.8 

4 j 

L 

1. 4072 

; 175 -178 

0.8359 ; 

111.8 

^ \ 

Pa 

1.4680 

178 -175 

0.S3O5 ’ 

107. 0 

6 ' 

I. 

1. 4070 

, ^*175 -178 

0.835S 

117.9 

7 ■' 

L 

1.4070 

175 -178 

0.8303 , 

117.6 

8 ' 

! 

1. 40C0 

; 166 -169 

' 0.8S55 

90.7 

9 

L ; 

1.4670 

1 170 -177 

: O.S364 

115. 0 


'‘Boilingr point TiS- to ut lo 
i-Boiiing point too5= ut iiiili:uit:i*.'i'5. 

It will be noted that of this last series, six terpenes are linioneiie. two 
are ^ phellandrene^ and one a phellandrene. It is inrerescing to note 
that almost all of the clcnii collected by me in the neighborhood of 
Calaoag contained phellandrene, wliile that collected near Guiiiaea showed 
that six of the nine samples contained limonene. Clo-fer " found a large 
per cent of the elemis which he examined to contain limonene. Of all the 
elemis from various sources which I have examined, over 90 per cent 
contained phellandrene. 

Two phellandrenes a and p have been distinguished by chemists. 
These phellandrenes have been differentiated not only by their physical 
properties, but principally by their nitrites. Wallach ® ascribes a melting 
point of 113° to 114° to the a modification of the nitrite of a phellan- 
drene, the ^ modification of the nitrite of this ierpene having a melting 

hoc. cit, 

d. Ghem,^ (Liebig) (1904), 3 36, 9. 
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point of 10-5". Schreiner^ found 120° to 121 as the melting point of 
the a modification of a phellandrene nitrite. My work seems to show 
that if the phellandrene nitrite is crystallized from cold solvents it is 
very easy to isolate the body of the higher melting point. Wallaeh 
lieated his vsolvents^. which probably accounts for the lower melting point.. 
The yield of phellandrene nitrite is very far from quantitative, hence it 
is not possible l^y use of the nitrites to determine whether a phellandrene- 
is pure or contains other terpenes. Moreover, I was able to obtain a 
considerable yield of a phellandrene nitrite of a melting point of 121 
f]‘oni a terpene which from its physical properties and its behavior on 
oxidation, I believed to be practically pure jS phollaiidrcne. The experi-^ 
ments on the phellandrene nitrites follow: 

(A) Supposed a phellandrene. The united specimens B-5 were three times, 
distilled over sodium, in tocmo, and in the last distillation the terpene was collected! 
in three equal fractions to test its unformity. 



Uoilinjr ixiiut ui 12 mm. prcs-Hire. 

Refractive ' 
index, 1 

< 1 

.80° 

Specific 

gravity, 

30® 


1 



<1) 

02 toCi2.o 

1.4080 

92.2 i 

1 0.83G3 I 

' C-JJ 

r.2. 3 to G-i. J ! 

1.40S0 

91.2 

o.s3(ii ; 

I (B; 

G2. 8 to 63. 6-.^ 1 

1. 4088 1 

91.0 

0.8363 j 


The whole, once redistilled at ordinary pressure, had a boiling point of 172®‘ 

to 17-1® : M],ecilie gnivitv. =0.830^ N •■^^° = 1.4()S1 ; A =91®.4. This terpene 

4® D D 

corresponds very well in its physical properties with the host published data for 
a phellandrene. 

(1) 13.0 grams of this a phellandrene were mldod to 12 grains oE sodium 
nitrite {Kalilbaum fused) dissolved in a small amount of water, and while the- 
whole was immersed in a freezing mixture, with vigorous shaking, 12 grams of 
cold glacial acetic acid were added drop by drop. Thevw were obtained 0 grams 
of crude phellandrene nitrite. This was purified by dissolving in cold chloroform 
and precipitating by etlier. It was then recrysiallized once from cold acetic ether, 
wlien 1.6 gram of a substance having a melting point of 120® to 121® was- 
obtained. 

(2) 13.<i grams a phellandrene obtained as in experiment (A) \vitli 16 grams- 
of sodium nitrite and 16 grams of glacial acetic acid, gave 8 grams of crude 
nitrite, which purified as above gave 2.2 grams of pure nitrite melting at 120®. 

(B) Fractions 2 and 8 of the Gumaea terpenes were united and twice distilled 
over sodium, giving an oil of the following properties: Boiling point, 760 milli- 
meters, 160® to 168®.25 specific gravit^^^ =0.8354; N‘^-=1.4658; A^t;=91®.2. 

To judge from its boiling point, this terpene would be taken for /3 phellandrene 
and it seems hardly possible that it could contain any quantity of a phellandrene, 
yet it ^ves large quantities of the same nitrite as the a phellandrene. 

(1) 13.6 grams ^ phellandrene, 12 grams of sodium nitrite, 12 grams of glacial 
lacetae acid treated eacaetly as abov^ gave 5 grams of crude nitrite which gave 1.2 
grams of pure nitrite of a melting point of 121®. 

r ' : , :■ , ' " ® Oftow: C/mtralbL ( 1901 ) . 2. 544. 
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In addition to the a and ^ phellandrene above notKL there tvoiiid 
seem to be a higher boiling phellandrene in dehil resin, boiling point 

30 c 30- 

llo' to 118*^ at ICO millimeters: specific gravity, —— =0.So To : X-y : 


D 


30 ° 


1.4G8o; A S2.4. This phellandrene bv the above treatment also 

D 


gives the phellandrene nitrite melting at 121°. ^ phellandrene on oxida- 

tion tvhth dilute potassium permanganate gives the aldeht’de, phellandral, 
with an odor like cuminol, while tiiis is not obtained with my a phellan- 
drene. It is evident that mneh more extensive study is necessary to 
clear np the difficulties noted here and I will again take up this subject 
when I have obtained the two standard phellandrenes, the a from bitter- 
fennel oil, Fceniciiliiui vifhjare Mill, and the /5 from waterfennel oil, Phel- 
landriiim aqmiticum L. for comparative purposes. Semmier oxidized 
uhcllandrc-:if‘s with dilute potassium permanganate and the first products 
whicli he obtained he subsequently oxidized with lead superoxide, thus 
separating qitanfilirely 1-isopropti snceinic acid from a phellandrene, and 
from p phellandrene a isopropyl glntaric acid, both being crystalline 
compounds easily identified. Semmier does not give the exact condi- 
tions under which he made these oxidations. I have oxidized my a 
and p phellandrenes with potassium permanganate under various con- 
ditions, but have never been able to obtain quantitative yields of these 
acids.^^ Unless quantitative yields can be obtained, it is evident that 
the method is not of much value in deciding the difficult question as to 
whether a sample of a phellandrene contains a small quantitv' of aiu»thei* 
phellandrene. 


THE RESIDUE FRO if THE DISTTLIATIOX OF ELEMI. 


From 12 to IS per cent of tei'penes are obtained by the distillation 
of elemi in vacuo, and from 12 to 15 per cent of a higher boiling oil, 
of which one of the r-on-tiTucut- ha? recently been proveil by Semiiiler - 
to be elemiciii. udjlyhl-triraLuho\y-o,4.5-beiiz*'>r). The dhiillaii**!! Tv^l- 
<iae. U'-ually an-ouniing to about TU pm* 00111 of the elemi. is a light 
l»rowu. traii-parenT. solid resin, with a Imllant fracture. Tin? dcml 
iv-idue is compleiv.-iy and easily '-ohiihi- in rh-* cold in ilu- ioilowiiig 
solvoius: Alcohol: ether: benzol: petrolenm eihor: ligroin; xylol; 
choioroform: amyl aeeiaie: acetwiio: methyl alcohol; carbon tetra- 
chloride; ethyl acetate; turpentine; amyl alcohol, and glacial acetic acid. 

Bcr. d. deutscJien chem. Gea. (1903). 36, 1749. 

^Kondakow {Jout'ti. f. praki. Chan. {19GS), n. s. 73, 42) has recently proved 
that, contrary to the long accepted view, the phellandrene from Phellandrium 
aquaticum is not an individual terpene, but contains over 20 per cent of pinene. 
He announces a thorough investigation of the whole phellandrene chemistry. 
Kondakow^s work throws grave doubt on the quantitative yields claimed by 
Semmier for the oxidation of these terpenes with potassium permanganate. 

“Her. d. deuischen ehem. Ges. 41^ 1708, 1918, 2183, 
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Solutions in these solvents leave a brillant varnish coat which^ however, 
dries quite slowly. The resin dissolves only very slowly in cold kerosene 
and in chloral hydrate, but quite easily on warming with these solvents. 

The use of elemi residues with turpentine and linseed oil has not given 
us very satisfactory varnishes, for even with excessive quantities of 
driers, the varnish coat remains somewhat sticlcj" for three or four days. 
This elemi residue, however, mixed with varying proportions of Manila 
copal, melted with boiled linseed oil, and properly thinned with turpen- 
tine has given us most excellent varnishes, which give a hard, brillant, 
and elastic coating on wood. The use of the elemi resin residue foi* 
varnishes seems not only to give a paler and more brilliant varnish than 
copal alone, but renders the melting of the copal much easier. I believe 
this elemi resin distillation residue has a future as a varnish gum. This 
entire question will be taken up by George F. Eichmond, Bureau of 
Science, who is now stTidpng Manila copals. 

In this connection I desire to note a few further experiments on the 
distillation of ^^lonila elemi. The resin as it comes into the market is 
often mixed with bark, dirt, and other impurities. Before shipment 
to Europe these impurities are usually i)ieked out by hand as far as 
possible. Solution of the resin in alcohol, filtering, and distilling oft* 
the alcohol even ii} vaciio^ leaves a dark colored resin, which in appearance 
is not at all like elemi. The method of purifying elemi resin 
is by solution in benzol, filtering, and distillation of the benzol, when a 
white resin of the same leafy appearance as elemi is obtained. 

Six and five-tenths kilos of commercial elemi were distilled in the usual manner 
in vacuo, and the volatile oil redistilled at ordinary pressure. The following 
fractions, each of about 135 cubic centimeters, were obtained: 


boil ins: jMiint, 
(TbOmni.j. 

(1) lOS-174 

(2j 174-177 

(3) 177-179 

(4) 170-181 

(5) 181-183 

(6) 183-190 

(7) 190-210 


Rotation in a 10 oin. 
tub<* 

99.1 

95.5 

05.0 

02.0 
00.0 

83.0 

63.0 


These fractions were now washed with dilute alkalies, dried and refractioned 
with the following results ; 


No. 

Quantity. 

Boiling 
point, 
degrees 
(760 mm.). 

.30° 

10 cm. 
tube. 


Specific 

gravity, 

30® 

40- 

1 

cc, 

100 

169-170 

118.8 

99.0 

1.4680 

0.8845 

2 

440 

170-173 

113.9 

95.0 


0.8357 

3 

170 

173-175 

103,4 

86.5 

1.4684 

0.8363 

4 

160 

17&-180 

88.1 

74.0 

1.4697 

0.8396 . 

5 

45 

180-190 

76.8 

65.0 

1.4712 
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The total yield of tei-pene oil was 14 per cent. The greater part of 
these terpenes consisted of phellandrenes, although in the higher boiling 
fractions^ dipentene (present only a very small amount) could be detected 
by the formation of dipentene tetrabromide melting at It is 

evident from the two above-mentioned distillations that there is very little 
decomposition caused in phellandrenes by distilling them at ordinary 
pressure. To test more thoroughly the effect of sudi distillation.^ 2 kilos 
of the same lot of elcmi resin were worked up just as in the above experi- 
ments^ save that all distillations were made in vacuo. After the second 
distillation of the terpene oil, the following fractions were obtained^ each 
number representing about 55 cubic centimeters of oil in a lo-centimcter 
tube. 

Optiftii rntatiuii, 10 c'xu. 


Boiling point, 

vni 

tube, X f- ! degrees' 

degrtfcs (6 mm.). 

D 

(1) 51 -51 

101 

(2) 51 -5*2 

101 

(3) 52 -5*2.5 

9S 

('4) 52,5-54 

03 

( 5 ) 54 —57 

83 

{C}) 57 -60 

S3 


This c-xpc-riniait sliow^ tljat there has heea a slight lowering of the 
optical acTiriTy of tiie piiP'llanurone due to li't llf.h.'.n at ordinary 
pressure. Tlais has Leon my experience in other experiments. In 
repeatedly disriiling St'O grams of a phellandrene. I have noted, after 
each distillation, that the optical rcrsrion is lowered by 0®.5 to 1^.0. 
Xone of tire other constants of the terpene are affected, and phellan- 
drenes are not as sensitive to heat as would be judged from the state- 
ments on this subject in the literature. Sunlight affects the optical 
activity of pliellandreiifS much more markedly than heat, as is shown by 
the following; 

Sample 55. Calaoag resins, a. phellandrene. notation in a 10-centimeter tube, 
134°.5. After two hours in the sunlight, 132°.0. After eight hours more of 
sunlight, 124® .7. 

Sample 69, a phellandrene. Rotation in a 10 centimeter tube, 125°. 5; after one 
week’s exposure- to tlie sun lOl'-S. ^ 

Sample 90. <3 phellandrc-no. Optical rotation in a lO-cenlimeter tube. 7S°.7. 
After one weeks ‘exposure to tlie* sunlight, 32®.l. This phellanarene had then 
become imirkedly thicker and more -riscous. Pesei “ obtained a glassy mass 
melting at 86®, by heating p phellandrene for twenty hours in a sealed 
tube from 140° to 150®. The ^ phellandrene from elemi is not nearly as sensitive 
to heat as this phellandrene from waterfennel oil, which Pesei used. 

Sample 90, o limonene. Optical rotation in a 10-centimeter tube, 96® .0. 
After one week's exposure to the sunlight, 94® .9. Sunlight, therefore, has very 
little effect on limonene. 

citm. ital. (1886), 16, 225; Ber. d. deutseken chem. dea. (1886), Ref. 

19, 874. 
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Tlio following cxpoi'imeiite probsibly iiiroM' n liltlc. liglil on llio whole 
C[xicstion of tlic .sciiisitiveneBS cif varioiiti terpemis to liont., ligl>l, etc. 

Two soak'd tubes were lioiitod in ii luuinb funuu't* front 270'’ lo :J00'\ one 
(‘Oiitaining Hnionono from the other limoiK'ne from orange-pet'l oil. After 

fivt^ hours the limoiiene from clcmi liud deercnised hi its o[>ti<‘al rotation by imly 
VM, wliilo that from orange oil Inul deereasetl W'ullaeh “ sial(*M tiiai, by 

several hours’ lieating al 250“ lo 27(b\ lussperidene (f/ dimom'tie from orangv-pi^'l 
oil) is tdiangeci to dipeutono. Clover found limoneiie from f/mm' to be little 
changed by heat. ''JMio above experiments won hi st^em to show iJiati hotJi slate 
ments are correct, and it seems prohahle. to mo that tlu‘ eliange in the limoneue 
from orange-peel oil is due to a small amount of a etiUily/Jng impurity in this 
substance. I am strengthened in this supposition by the fiu't that: whereas 
liraononc is relatively stable in light and air, nrang(‘-pe(d oil eontaining over tm 
per cent of limonene is exceedingly sensitive to light and air, ami very readily 
eliange into a resinous mass. Some experiments which I nuule on Philippine 
oranges point in the same direction. The peel of the nat.iv(‘ orangi* contains a 
very large quantity of oil, hut this is so unstable that- in the course of two 
minulos a rather thick layer of It will be completely convert <*<l into a solid resin. 
I iiTially siiceeedt'd in obtaining a small quantity of this orange-jieel oil by 
squeojsing it onto sponges soaked in so<lhim carbonate solniion, and over 1)0 per 
cent of the oil jiroved to bo a d'-limonene boiling at 17*1" to 170", giving a letva* 
bi’omide melting at 104® and limonene uilrolhen/ylamine nu'lting at 05". I con- 
sider, therefore, that many cases of observed changes in terpemss on luxat- 
ing may not represciii intrinsic pro]»erij<*s of i.he terpene iisidf, but may be due 
to small traces of impurity, for In layers of similar thickness, PhiHppim‘ orange- 
peel oil, consisting of 90 per cent of limonene, cliangcs to a resin Bfivtu’al hundred 
times as fast as limonene itself. 

UKSTBUOTIVE DTSTILLATION OK T,HE ‘h'U.KMr” KKHhX. 

The residue of rlanii from udiicli Ibo volatile oils Jiad bomi dislilled 
in vacuo was used in this expea-imeni, ns iliere is very little ilislniclion 
at the temperature ar. wdiidi the terfmnes distill at ordinarv pn^ssiin*, mxl 
I (licl not wish to eonlnrninate the resin oil wiih Iho (erpone. 

One kilo of this residue was distilled in a 2-lHcr dena Ihisk. It mcHs quidly 
M'ith very little darkening and no fomuing, evoluihm (»f gas, or oilier sigu'^ 
of decomposition. As the temperature is inen*ased. coiisiderabh- cracking and 
evolulion of water soon lakes fdaee and the whoh' iimss lieconavs very dark, lli<* 
oil beginning to distill at a vapor temperature tif 200", '[’lie wliohi <lisiillati<m is 
very quiet with no foaming or frothing and very lil.tle evolution of gas. I'lie oU 
at tirst. is green, then nn intense, fluorescent blue and Inward tlu^ close of (he dis- 
tillation almost while. The total distilled was 070 cubic ecnlimetcrs of whieii 
40 were the aqueous layer. Three hundred and ten grams of blacdc tar were 
left iu the distilling flask, The oil, shaken oui, with dilute alkalies, gave IH 
grams of acids, while after saponifleation with alcoholic potash a furtlmr 7 grams 

^*Ann. d. Chem., (Liebig), (1886), 227, 289, 
cit. 
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of acids were obtained. The neutral oils distilled m vacuo gave fractions at 10 
millimeters of about 90 grams each, as follows: 


1 BoiliiiK 
No. ' point, 
j 10 ni. m. 

" U 

Specific ! 
gravity, i .30® 

■ 30® ; *^'D 

40 j 

' Dr ff rets. 


j Di'tn'Ciii. 

I j S0-.S9 

1.4650 

0.8*12 18.1 

2 1 fi9-130 

1.4830 

0.871 12.2 

3 : 1,30-1*15 

1.4970 

0.916 ' 

4 ; 145-155 

1.5030 

0-0.32 1 

5 I 155-158 

1,5100 

0.9.52 ' 

H 160-180 

1.5270 

0.968 ! ' 

7 ' Residue a thick, viscous, Uirry oil. 

; j 


There were no indications of any separable, individual products, and nitration 
and oxidation of these fractions under various conditions gave no promise of ob- 
taining individual compounds. This oil obtained by the destructive distillation of 
elcmi is evidently a resin oil of the same general character and useful for the 
same purposes as other resin oils. 


I have examined two specimens o£ elemi resin, one being from Cnlion 
and the other from the Island of Mindanao, which were unusual in that 
the terpene was almost entirely pinene, a solid hydrochloride melting 
at 1?5° being obtained from each P]>ecinieii. A few elemis from Mindoro 
gave the following results: 


( 1 ) Two kilos resin gave 240 cubic centimeters terpenes. Boiling point, 172° 

to 374°; specific gravity,^- =0.8344; =1,4680: A =115.5. The ter- 

pene proves to he phellandrene, giving a crystalline nitrite melting at 121°. 
Probably this is a plicllandrenc. 

(2) One kilo resin, which lias become somewhat hard, gave 95 cubic centi- 
meters terpene. Boiling point, 175° to 177° at 700 niillimeters; specific 

gravity, =0.8:583; N“^= 1.4087; =111.0. This gave a good yield of 

tetra bromide melting at 105°. Therefore, the terpene is a limonene. 

(3) Five hundred grams resin gave 60 cubic centimeters terpenes. Boiling 

point, 177° io 180° at 700 millimeters; specific gravity = 0.8383; =1.4687; 

tetrabromide melts at 124°. This terpene is principally dipentene. 

(4) Five hundred and twenty grams resin gave 74 cubic centimeters oil. 

OAO 

Boiling point, 172° to 173°.5 at 760 millimeters; specific gravity, =0.8341 ; 
N'^^° =1.4678; A = 114.8. Abundant precipitate of phellandrene nitrite melt- 
ing after purification at 120°. Probably a phellandrene, 

(5) One and one-tenth kilos resin gave 140 cubic centimeters terpene. Boiling 
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point, 166® to 168® at 760 millimeters j specific ^^ravity, =0,s;i54j =1.4658; 

A =91.5. This terpciio oil gave an abundant precipitate of ph(*llaii(lrene nit rite 
and was considered to he ^ 

IJMOJSKNK. 

The various samples of torpones from, which were (MUisidi^red 

to be pure //-Jimonoiie were uniled ami after three (listilla, lions ovmu* 
sodium gave an oil boiling between l^tJ" lo (tlun'inometer wholly in 

no'''’ .“.o** 

vapor) ; with a specific gniviiy/^o —0.81156 ; .N -•“l.dtl'J'O ; A -- \ 15.7. 

This oil yielded liniojjcne totrabromide melting at KM'"’, Kepc'atod dis- 
tillations over sodium always gave the same range in tiu; boiling jKiint 
and no cliango in the optical activity, and thered'oro^ I consider i,his to 
be a very pure sample of limononc. 

I have obtained more satiafactory results in preparing the hydrochlorides 
and hyilrobronii(l(*s of tin’pencs, by using petroleum (iIJnn* lo dilute the t,erpen(s 
instead of carbon l>lsiilphjde as reconimmidi*?! by Wadhujh. , Petroleum elher has 
the advantage oC ])ermittmg the lerjxme and the solvent to be distilled over 
sodium directly before the dry hydrogen halide is run into the mixture and al)Solutt'! 
certainly that every! hing is anhydrous ia assured. T/imouene hydrochloriih^ pr(*- 
pared with petroleuui ether as a solvent is a niucdi purer ])r(uluet tluui when 
carbon Ijisulpliide or any other solvents are used; the body made in this way 
boils 'vvithin 2® or 8® on the 6i'st distillation in vamiOi while with carbon bisulpbidii 
a range of 10® to 16® is common ami several fractionations are nccessjiry to obi-ain 
a pure product. 

1 Jjave also been able to prepare ]>urc limoneiu^ hydvobromide and phellamlrene 
bydi'oehlorido by this method: the prupcM'tios of tlH‘se bodies arc not rcfoi‘tI«‘<I in 
the literature,*® 

In a previous article^’' in this series, 1 have slmwa tlmt limoncTU‘ 
hydrochloride roads wilh nmguo.'-inm aivording io tin* Mrignur*! ri^juditm, 
the product of the decomimsitum of the hydroMiinonoiu^ nmgno.siiun 
chloride with W'aier being a dibydroterpono ik- diiiy.lrc)l<M’p(‘ne 

instead of the expected earbinol av;i.k also obtained with bmizal.bhydo, 
the bonmldchyde behaving us if it contained a hydroxyl groii|), A eon- 
tinuatiou of this 3,iue of research has sliown Unit while lerpi;ne Imlides in 
general easily react with magnesium in tlie presence of other, the addi- 
tion products, so formed do not readily enter into reaction with other 

A uniform, easily controlled stream of dry hydrogen bromide may be obtained 
by the following method: Bed phosphorus is covered with a layer of completely 
saturated, aqueous hydrobromic acid, and a mixture of 3 parts bromine and I part 
saturated hydrobromic acid is dropped slowly into this mixture. The gas is 
evolved quietly and regularly and after passing two wash bottles containing rod 
phosphorus, suspended in saturated hydrobromic acid, is dried by means of a 
long tube of granulated calcium chloride. There is practically no contamination 
with , hydrochloric acid by this method, although calcium bromide would be better 
for drying purposes. 

TUb Journal, Beo. A. (1008), 3, 49. 
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substances, as would be expected from bodies of this nature formed 
according to the reaction of Grignard. I will record but a few of the 
experiments performed to show the type of reactions. 

LIMONENE HYDROCHLORIDE. 

(1) Limonene from elemi, distilled over sodium with an equal volume of pe- 
troleum ether, was satiirated with dry hydrochloric acid gas; limonene hydro- 
chloride with the following properties was obtained on distilling this product in 
vacuo: 

Boiling point at 12 millimeters’ pressure, 95° to 97°, specific gravity, ^9.. s= 

4° 

0.9616; =1.4758; A ?^=80M; yield, 90 per cent. 

Found Calculated 

(per cent). (per cent). 

Cl 20.2 20.3 

Fifty grams of this limonene hydrochloride, 10 grams of magnesium, and 100 
cubic centimeters of absolute ether were allowed to react in an atmosphere of dry 
hydrogen. When the reaction was over, 45 grams (calculated 43 grams of ortho- 
formic ester) were added.*® The resulting reaction was not violent and, therefore, 
the mixture was heated for two hours on a steam bath, the greater part of the 
ether escaping through the reflux condenser. The yellowish, solid reaction product 
w’as during the next morning treated in the usual manner by placing it upon 
crushed ice and adding dilute, cold sulphuric acid. There were thus obtained 48 
grams of an oil (calculated 85 grams). This oil consisted principally of the 

dihydroterpene CioHjs boiling at 171° to 173°; N^=1.4510. The ortho-formic 

ester had apparently disappeared in the aqueous solution, as alcohol and formic 
acid were both easily detected therein. 

(2) Limonene hydrochloride 60 grams, absolute ether 150 cubic centimeters, 
magnesium 10 grams. After the reaction was over, 60 grams of ortho-formic ester 
were added with very vigorous stirring. The apparatus was arranged to catch any 
gas which might be evolved during the reaction, but none was obtained. After 
heating for two hours on a steam bath, the reaction mass was separated into ether 
soluble and ether insoluble portions, and each portion was decomposed separately 
with ice and dilute sulphuric acid. 

Portion soluble in ether. 

Alcohol, 23.1 grams. 

Formic acid, 8 grams. 

Oil, 45 grams, which consisted of 7 grams 
‘^Vorlauf,” 31 grams of OwHw, and 4 
grams of a high boiling oil. The 
‘^Vorlauf” contained considerable 
quantities of ethyl formate and the 
high boiling oil gave no reaction with 
phenylhydrazine, even after boiling 
with dilute acids and "was probably 
principally a diterpene. 

Kahlbaum fractioned several times over small amounts of sodium with which 
it reacts only slightly; boiling point, 144° to 146°; N 1.3935. 


Poi'tion insoluble in ether. 

Alcohol, 12.5 grams. 

Formic acid, 7.5 grams. 

High boiling oil, 5 grams. This latter 
oil boils at 150® to 220® at 10 milli- 
meters, leaving a tany residue of 2.3 
grams. The 2.5 grains high boiling 
oil, distilled once gave no reaction 
with phenylhydrazine, and dilute 
boiling acids had no effect on it. 
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These experiments show that a reaction, which is very diffieront from 
the normal one between ortho-rormic ester and 
halides, had taken place. It is to be noted that the great tendency in 
the terpene series during reactions of this iiature, is to ])rodnoc the 
reduced terpenes. To exclude any possibility that thov^o rodneod i(M’- 
pencs might result from the action of tlie sulidiiiric acid used in decom- 
posing the reaction mass, or any excess of juagiicsiiim, I attcuipte<l io 
reduce limonene^.a phelkndrenc, and ^ phellandrenc vvitli niagnesiiiin 
and dilute sulphuric acid. The results were a]>soliitely negative. ^Pho 
refractive index of the terpene was in each case tlie same loofore as afU‘r 
the attempt at reduction. 

Oxygen reacts witli liydroliinonene magnesium cliloride to give ior- 
pineol as is shown by the following result : 

One hundred and ten grams of limonene hydrochloride, 20 grains of magnesium, 
300 cubic centimeters of absolute ether. After the reaction according to Grignard 
was completed, I ran a copious stream of dry oxygen into the apparatus during 
eight hours. There was a considerable evolution of hoat and reddening of th(‘ 
mass. The products of the reaction were decompoHod by means of a cold solution 
of ammonium chloride, and the resulting oils were fractional m vfwuo* Niiuj 
grams of terpineol, boiling between 98® and 102® at 9 niillimeters^ pressure were 

thus obtained; specific gravity, =0.930 ; = 1.4800; = 15^.2. Q'he 

phenyl urethane derivative was prepared in a solution of poirolcuin ctlier and 
when once recrystallized melted at 112® to 113®. The lower boiling fractions of 
this oil (78 grams), boiling between 172® and 175® at ordinary jn'CHsure, still had 

some terpeneol odor. Specific gravity, !?? =0.8250; =1.4017. Therefore, this 

4® D 

oil probably consisted largely of the dihydroterpeno (\ollis- 

l.mONKNE HYDllOllROMIDJR. 

Sectsuiy-five grains of dry liinoin-iu*. dissolved in an cijual volume of dry peiro- 
lenm dhor, Avere saiurated wilh dry liydrog(Mi lirmnide. Distillation in nn'}tn 
gave 4:3 grains of limonene hydrobromide. boiling bcncc<*n 108® and 112® at 12 


•>(U) 

millimeters’ pre.'^sun*: specillc gnmty, =1.12001 

I) 


Found 

(ittlculated 


(])rr 

(per cent). 

Br. 

3.>..S 

36.4 

Limonene hydrobroinidc w 

as allowed to la'uct 

:i('c*ording to the method 


Grignard with 8 grams of inagnt*sium. The reaction is more vigorous than with 
the corresponding hydi’ochloride. A icst-lnbe experiment &li<nvc<l that, the hydro- 
Hmonene magnesium bromide did not react Avith chlorocarbonie ester, "rwenty 
gprams of benzaldehyde Avere then added to the liydroliinonene magiujsiinn bromide. 
The reaction was very vigorous, a yellow solid separating just as in the similar 
reaction with the hydrocdiloride. The products obtained Avere principally bcnzal- 
dehyde and dihydroliinonene. The reaction Avith benzaldehyde is, therefore, e.\aclly 
the same as when limonene hydrochloride is used. 
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J.IMONEXE HYDROBKOMIDE AND AOETALDEHVDE. 

Liliioncno liydrobroniide the following properties, boiling point at 10 

nnlliineters, lOO® to 100°, specific gravity, ^ =1.1211; =1.5012; bromine 

fonnd, 30.1; calculated, 36.4 per cent. Fifty grams of this hydrobromide were 
^subjected to the Grignard reaction with 10 grams of magnesium. After the 
reaction was complete, lo grams of acetaldehyde were slowly distilled into the 
mixture. There is marked heating and a j^eilowish, sticky solid separates. From 
this solid, using the usual method of treatment^ there were obtained 27.0 grams 
of (calculated, 31.3 grams), boiling point, 173° to 175° at 700 millimeters, 

specific gravity, 2*^ =0.8256; N-^-?-= 1.4583. The residual oil, 3.5 grams, contained 
4^ I) 

a trace of halogen, had no hydroxyl groups, and was probably a diterpene. Ace- 
taldehyde, therefore, reacts on hydrolimonene magnesium bromide just as does 
benzaldehyde. 

It is very interesting to note that hydrolimonene magnesium bromide is, when 
■first formed, a licjuid insoluble in ether. After lying under the ether for a few 
days it changes into a crystalline solid insoluble in ether. 

I.IMONENE DTHYDROBROariDE AND BENZALDEHYDE. 

One hundred grams of limonene from orange-peel were mixed with an equal 
volume of absolute ether and saturated with dry hydrogen bi’omide, 150 grams of 
crystalline dihydrobrnniide melting at 64° (from ether) resulted.^® A mixture of 
150 grams of limonene dihydrobromide and 150 grams of benzaldehyde was slowly 
added to 35 grams magnesium, which had been rendered active, in 400 cubic 
eentimetei's of ether. A fairly vigorous reaction took place. The reaction mixtuni 
wa.s decomposed with ice and dilute sulphuric acid, the oils were poured into 
petroleum ether, and 14 grams of a crystalline solid separated. This -was recrys- 
tallized several times fi*om benzol. It is moderately soluble in hot benzol, insoluble 
111 the cold, almost insoluble, hot or cold, in ether, petroleum ether, ligroin, acetic 
ester, methyl or ethyl alcoliol, acetone, or carbon bisulphide. The melting point 
is not sharp. At 195° the compound begins to darken and at about 212° it melts 
with marked decomposition. The compound used in the following analysis had 
been recrystallized 15 times from benzol and consisted of beautiful, white crystals 
which under the microscope seemed to be homogenous. 

0.2000 gram substance gave 0.2181 gram AgBr. 

0.2000 gram substance gave 0.21 SO gram AgBr. 

0.2340 gram substance gave 0,4305 gi-am CO. and 0.0590 gram HaO. 

0.2730 grain substance gave 0.5100 gi-am CO. and 0.0700 gram TLO. 

0.5 gram dissolved in 27 grams benzol raised ihe boiling point u°.06-". 


c 

Onh-nlaterl 
if>r tVnH.>yBr^ 
fpor (‘onrj. 

51.40 

Calculntcdl 
C‘^»HsnBr4 
fper cent) 

50.5R 

Found 

(percent). 

.>0.03 

Found 
(per cent). 

50.00 

H 

2.S5 

2.D0 

2.S0 

2.84 

Br 

45.70 

46.40 

4(!.40 

46.40 

IMoleeular weight 

700.00 

690.00 

745.00 



’®Tlie dihydrohiilide always results no matter how thoroughly dried the solvent 
has been, when hydrogen halides are run. to saturation, into limonene dis-solved 
311 ether, while witli petroleum ether, only the mono compound is obtained. 
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The other principal prochiets of the reaction are l)enzaldoliy(le and 
tetrahydrolimonene CjoHao, 

Another bromine determination was made on some of the conipotmd, the analyHis 
of which is given above, crystalized eight times from benzol. 0.2000 gram sub- 
stance gave 0.221 gram AgBr, Bromine found, 40.8 per cent. 

This would seem to show that I was dealing with a pure coinpouncl. 
The reaction which has taken place is so entirely difreront from the 
normal course of the Grignard reaction that oven w})('cnlalioii as to the 
nature of this crystalline compound is out of tJie question, 'irhe per- 
centage of hydrogen is so low that it would seem as if linionene had 
taken no part in the reaction. It is still more diflScult to see how 
bromine could unite with a benzaldehyde derivative in the presence of 
activated magnesium. The extensive literature of the Grignard reaction 
shows that, while this method has a very wide applicability, there never- 
theless are very many cases in which the reaction proceeds in an abnormal 
direction, especially when other than the halides of the first meinbors of 
any given series are used. 

Thus, isoamyl magnesium bi'omide with benzophenone does not give the diphenyl 
isoamyl earbinol wbich would be expected, or the dehydrated hydrocarbon derived 
from it, but benzhydrol and benzhydrol ether,®* Similarly, beni^d alcohol is one 
of the reaction products in the action of ethyl magnesium iodide on benzaldehyde.®^ 
J. Schmidlin and H. Hodgson,®® in speaking of the action of various reagents on 
triphenyl magnesiumchlormethano (C 8 H 5 ) 3 C- MgCl, say *']j3s scheinon somit diosc 
Reagenzien, Aceton, Acetaldehyd, Acetylchlorid, so zu wirken, dass sio die 
MgCl-Gruppe abreissen, ohne sich mit dem verbleibonden Triphcnyhnethylrcst zu 
verbinden.” Auwers and Hessenland®® found that it was impossible to obtain 
a normal reaction "with alkyl magno-sium halides and 2-methyl-2-dichlormGthyl 
1-keto-dihydrobenzoI, With methyl magnesium iodide Ihcy td>s(*vv<*d Ihc following 
reaction ; 


H 


H 



+OH,MgI+H*0 



+Mg(OH)I. 


Schorigin, Ber. d, deutschen chem. Ges, (1908), 41 , 2715. Konowalow, Journ. 
Bw. chem. Ges. (1902), 34 , 26; (1908), 38 , 447. 

“ Schorigin, Ber. d, deutechen chem. Ges. (1908), 41 , 2721. 

«76td., 431, 

1790. 
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Tiiere was no action on the carbonyl group. It is well-known that 
very many reactions carried out according to the Grignard method give 
yields which are not by any means quantitative. The secondary products 
which will throw so much light on the mechanism of this reaction have, 
as a general rule, been utterly neglected. It is exceedingly probable that 
those reactions take place in many different directions, depending upon 
the conditions and upon the reacting masses, as is shown by my work 
ill the terpene series. 

piiellandrene. 

PHEIXANDSENE HTBSOCHLORIDE. 

The united terpenes of series Calaoag B-3 were distilled over sodium in vacuo; 
boiling point, 64“.5 to 65“ at 15 millimeters (C2“ to 62°.5 at 10 millimeters) ; 

specific gravity, ^=0.8349; N'^=1.4657; A-^-=77°.8. An equal volume of 

dry ligroin was added and the terpene was then saturated with dry hydrogen chlo- 
ride. After removing the liquid, the residual oil was distilled at 1 millimeter 

pressure; boiling point, 80“ to 83“ ; specific gravity, ^-=0.960; N™=1.4770; 

ehlorine found. 20.2 per cent; chlorine calculated, 20.3 per cent. 

The odor of this hydrochloride is much like that of the corresponding 
limonene derivative. Phellandrene hydrochloride did not react com- 
pletely with magnesium in the presence of ether; therefore, phellandrene 
lirdroln’omide was prepared. This compound can not. be distilled in 
vacuo without decomposition and in fact it slowly decomposes with 
evolution of liydrobromic acid even at the ordinary temperature. Phel- 
landrene hydrochloride begins to split off hydrochloric acid at about 85®, 
and must be distilled below that temperature. 

PHKLLANbRKXE n'i'DRODHOMIDE. 

a phellandrene, boiling point at 9 millimeters 62® to 63®; specific gravity, 
1.4673, Wa^s mixed with an equal volume of dry petroleum etlu-r 
and saturated with dry hydrogen bromide, After removing the petroleum ether the 
crude hydrobromide had the following properties: Spet'ific gravity,^! — =1.1302; 

♦JAO 4® 

=1,6018; bromine found, 37,0 per cent; calculated, 30.8 per cent, 70 grams 

of this hydrobronjide were, subjected to the Grignard reaction with 10 grams of 
magnesium and 200 cubic centimeters of absolute ether, and after the reaction 
was complete, 40 grams of benzaldeiiyde were added. A yeUow*white solid 
separated. The reaction mixture was separated into ether ’‘^luhle and ether in- 
soluble substances, and each portion was separately decomposed with ice and dilute 
sulphuric acid. 

82592 2 
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Portion soluhle in dhcr. 

O.o gram inagiicsium, 29 grams hen- 
zaldobydo phenylliydraz(>ii<‘ c!orro- 
sponding to 35.0 grams I)r!i55aldc3iy(lt^; 

54 grams CioH,s, boiling point, 109^ to 

]75° 5 .s])ocific gravity, 0..S229; ^ 

1.4(>00. 11 grains higher boiling 

oil from which there wore separated 
by means of ligi*oin 0.8 gram of a 
halogen-free, crystalline solid. After 
purification by several crystallimtions 
from petroleum ether, it melted at 
137® and proved to be benzoin, by 
melting it with that substance. 

Tlio reaction between Imlropliellanilreue luagiufsiuni Ijroiuido and lien- 
ssaWelmlo ilm^ corresponds exactly to ilie Hiniilar liinoiunie reaciion al- 
ready studied in a ]>rovions imper.-'* Ri^veral additional expcn’inients 
were performed witli ]>lie]landrenc hydmliromide and Inmzaldehyde undm’ 
varying conditions, )nd in (‘very r*as(‘ diliydropliellandrone and Iieir/al- 
il(‘liy(l(} were the principal ])rodiu*ls of ilie reaction.-'^ 

I'HEUl.ANOUKNB nUIYmiOOH I-OUIDK. 

"Pile dihydr«K'!iloriih‘ of pluillandrene was also It does not ervslalliw 

and is (juite unstahh', evolving hydrogen chloride ai the ordinary iemperat.urf*. 
It docs not react well with magiiesiuni aeionling to {lu‘ ({viguard reaction. 

THE .FORMATION OF DIPKNTFXK. 

T Inne siieecnded in eoiuerting a pludlaiulrene, into diponlenc. 

Tlie chloride of a phellandrenc wa.s heafed for sis liours on a rellnx condeaM'r 
with an excess of alcoholic, jiotash, and tlu; jinKbict slaikcu out well uit-li walei’, 
dried with calcium chloride and di«<tillod. Tlic grculcr part of (lie ierponc now 
boiled at 178® to Jao" and hud no ojdical activity. This icrjicue, was dissolved in 
an equal volume of amyl aleolud and iwo voliinu‘f^ of ether, l«>gcthcr with 0.7 
volume of bromine, were added slowly on a freezing mixt.nrc. Aft»‘r j-evond weeks 
in the ko box, a large yield of crystalline di]»enterie telrabromide, whivb afltu' 
cryat,alliziition from acetic ether melted at 121®. was ol>tained. 'I'lie original « 
phellundrcne treated in the same manner and then inoculated uiih a, iU-ystal 
of the totrabromidc sliowed the presence of no dipentenc. 

hoc. cit. 

®Xhe majority of terpenes when treated with iodine are oxidized to p cynnol. 
Specimens of a and of § pliellandrene were allowed to stand for two month.s witli 
an excess of iodine. They were then shaken out with alkalies, dried and distilled 
and each gave a large yield of p cymol, witli tlie following properties: Boiling 

point, 174® to 17C®; specific gravity, =0.8489 ; = 1.4970. 


Portion insohihlc in r,f?irr. 

2.5 grams benzoin, melting point I3fj® to 
137\ 38 grams phenyl by drazono of 
henzaldehy(l(‘ (‘orn'sponding to 20.5 
gra ins henzaldehyde. 
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BBOMINE ADDITION PRODUCT OF PIIELLANDRENIi:. 

One hundred and six grams of bromine were slowly added to 80 grams of a 
phellandrene dissolved in 100 grains glacial acetic acid. The bromination pro- 
ceeded quite smoothly, without any evolution of hydrobromic acid, When treated 
’in this manner one molecule of a phellandrene adds only two atoms of bromine. 
’This dibromophellandrene reacts very satisfactorily according to the method of 
‘Orignard, and by decomposing the reaction products with water, 25 grams of a 
dihydroterpene CioHjs were obtained boiling between 170'^ and 172®; specific 

‘gi'avity,l_=0.823] ; ^ =1.4590; and 13 gi'ams of terpene polymerization prod- 

ucts still containing a small amount of bromine. 

LEMON GRASS OIL. 

Andropogon ciiratm DC. is not cultivated on a large scale in the 
Philippines, although it is found growing as a garden herb and also in 
the wild state in all parts of the Islands, being quite abundant in the 
.highlands of the Province of Benguet. ISTo commercial distillation of 
the oil is carried on at the present time. The first mention of lemon 
.grass from the Philippines dates from 1635, when Juan Eusebeus Nurem- 
berg, a Spanish Jesuit, describes it quite unmistakably under the name 
•of 'HangUif' This is still the Tagalog name for the plant. The correct 
spelling is ^'icrngladS' Another name is Balai^ and in the Yisaj^as this 
.'grass is termed halyoco, while the Spanish name is Paja de Meca. Many 
Filipinos have small patches of the grass. It is cooked with stale fisli 
to improve the taste and is used as a flavor in wines and various sauces 
.and spices; it is also used rncdieinnlly, being applied to tlio forehead 
and face as a cure for headache, and an infusion is held in tlie mouth 
to alleviate the suffering of toothache. It is also used for batlis and 
fomentations, particularly in female complaints. The writings of thh 
‘Older botanists sbo^v that these uses date back to the first rnoiition nf 
the plant from the Malay regions. A perusal of the oxtoiisiM* litorafuiv 
‘on lemon grass oil leaves considerable doubt as to wln'thov tlie i-ulnva- 
tion of the grass for oil distillation in the Philippines should be recom- 
mended. The market for lemon grass oil must always remain quite 
■ limited, and it has been stated that the oil from one of the species of 
Australian eucalyptus, BacMousia cilrioduru F. Muell. would soon drive 
-out that from lemon grass as a source of ciiral. The oil fi’oni this Austra- 
lian plant has a citral content which is from 10 to 20 per cent higher than 
that from lemon grass, still it seems pj'obable, in view of the great 
differences in the price of labor in Australia and in tropical countries, 
that lemon grass will be aide to hold its own as the source of the world's 
supply of citral. The price of lemon grass oil has been very low during 
the past two years and the further cultivation of it has been strongly dis- 
tcouraged by European essential-oil houses. Still the plant has some 
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advantages. It gives quick resiilts, the first returns coining in about six 
montlis after plantings and on the virgin soils of the Philippines it 
grows Inxiiriantlj witlioiit any cultivation or care. I am strongly in- 
clined to recommend it as a catch crop to ludp pay plantation cxjionses 
until the slower growing staple crops arc ready io harvested. 

It is almost impossible to obtain from tbo, IHeraturo any i<loa as lo yi(»l<l 
of oil per hectare. On this point I note the followinjj; si-iU-innenis. Abo\it aoo 
kilos lemon grass yield I kilo oil."® Uiuler normal oomlilions an annual yield of 
8,000 ounces oil per acre can be reckoned upon. The grass is cut i.wiee a year.“^ 
49C pounds fresh lemon grass yield 1 j)ound of crude oil (0.2 ])cr cent). The 
annul yield per acre amounis to about 20 pounds of (‘rude oil. The grass is cut 
three to four times per year.®” The average yield per acre is 40 quarts of hmion 
grass oil.-® One acre yields 100 quarts of oil (lemon grass oil).®“ From thoroughly 
dried leaves, which had lost 70 per cent of their original weight, S to 8.5 par cent 
of oil was obtained, while leaves distilled immodiat(3ly after t)i<j harwist yi(ddecl 
in the rainy season 2 per cent and in the dry season 5.5 per c(‘nt oil.**‘ 

Perhaps, considering the many possible variaiious oE soil., clinuitic 
conditions, otc.^ these wide diffeveneos of oil yield are not roinarkablo. 
It must also bo rciiioiiiljered that there are many \'ari(di(^s of lemon grass. 
We have never bo(.*ii able lo obtain Philippine lemon grass in flower and 
hence can give no data as to the varioty or varicliiis growing wild on those 
Islands. In fact, no accurate botanical (lol<‘rnnna(.ions of the grass have 
been jiiadc for the same reason and ii> is assigmyl io Andropmjfjn. rilraim 
DC. sohfly from the character of the oil obiaim*d from die grass.'*- We 
obtained one shipment from Bengnet which wo worked nj) directly, but, 
in view of all these fads it was coiiddcrod necessary lo plant expcM-inumlal 
plots of lemon grass. One lot wns grown from grass obtaimul in Manila, 
at the Singalong cxperiniont stuiion of ilio T>nr(‘au of Agrimili um on 
groinul which has at various iirn(\s Imd abundant applications of IVrtil- 
izers, and another from Lamao plants was grown al, the (iovernment 
agi'icAiltnral farm at Laniao, Bataan, on unfcrlirr/,e<l vii'gin soil. The 
results obtained from these plots of grass wore as follows: 

Lotwao.-— Planted February 14, 190B. First cmiting July 20, 1908. Obiainod 
432 kilos gra.sa, from 67 square met(irs of ground, diaUllcd two days after cutting, 
the yield was 900 grams of oil (0,2 per cent) of the following properties: Specific 

gravity, ■1^'’=0.894; 1.4857; A •^^'’=+8.1! «itral=7S) per cont; Sliiiinnel’s. 

test passes the oil. 

agt. irop, (1905), 5, 42. 

« Kew Bull. (1906) , No. 8,364. 

^ Bull. Imp. Inst.^ London (1007), B, 300. 

^Trop. Agr. (1904c), 24, 35. 

(1906), 25, 672. 

OhamhreAgr. Oochmokme (1908), 11', 218. 

** The very conftised botany of the oil-producing grasses has only recently been 
cleared up by the eocceHent naonograph of Otto Stapf. Keub Bull. (1906), No. 8,. 
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The grass from the same plat was again cut about four months later (November 
23, 1908) and yielded 230 kilos, giving on distillation 467 grams of oil of the 

following properties: Specific gravity, =0.8841; N?9^ =1.4765; A— =-f2.1 ; 

4® D D 

citral=77 per cent; SehimmePs test passes the oil. 

^ingalong siaMon plot . — 134 square meters planted on November 6, 1907, and 
cut July 27, 1908, gave 545 kilos grass which distilled immediately gave 1,145 


grams (0.21 per cent) oil of the following properties: Specific gravity,-— =0.801 ; 

QOO ono 

N— = 1.4812; A-™ =+7.76; citral=78 per cent; Sehimmel’s test jiasses the oil. 


All of these oils were distilled with steam in this laboratory and were of a 
veiy light yellow color when first distilled. It was noted that on standing in 
colorless, glass- stoppered bottles in the light, they darken to a brown color in a 
few months. 

Three hundred and thirty-five grams of the Singalong oil were distilled in cncuo 
at 16 millimeters and gave the following fractions ; 


No. ' 

! 

Boiling 

point. 

Quantity. 

1 1 

, oO® 

properties. 



, Cfrctwit. 


3 1 

Up to US 

1 20 1 

1.4C81 colorless. 

2 i 

318-121 

1 02 ' 

' 1.1.S0'=5 color! OS!!. 

3 1 

221-124 

65 

l. lMu colurle.c'!. 

4 j 

124-127 

63 

1.4813 colorless. 

° i 

127-1S3 

68 

1.4820 slightly yellow, 

6 ! 

Residue. 

1 ^3 

1 Dark, thick resin. 


None of the fractions 1 to 5 showed any optical rotation, and united 
they gave an almost colorless, very fragrant oil, which was completely 
soluble in 65 per cent alcohol* The resinous residue, saponified with 
alcoholic potasli, gave considerable quantities of higher boiling, fatty 
acids, and a thick, neutral oil which to judge from the odor, pi*obably 
contained geranioL The results of our experiments would seem to show, 
assuming, as the young leaves contain a higher per cent of oil than the 
old ones, at least three cuttings of the grass per year, that a yield of from 
240 to 300 kilos of oil per hectare can be obtained on good ground in the 
Philippines. Considering Lhat the demand for this oil is increasing (due 
partially to the expiraLiou of the ionone patents), I think lemon grass 
should be considered as a possible catch crop for the first few years of 
new Philippine plantations. As large stills are necessary, I would suggest 
that these be built of reenforced concrete on the place. This can be 
done by any intelligent manager at a much cheaper price than it is 
possible to purchase metal stills and they can be set up on the ground. For 
a permanent crop, I do not recommend lemon grass because of the present 
limited demand for the oil. The grass from which the oil has been 
distilled is dried and burned under the distilling boilers, and the ashes 
are distributed over the fields for fertilizing purposes. The exhausted 
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grass is also used for making paper. The crop is rather an exhausting- 
one for the soil^ so that after throe years it is usually considered necessary 
to transplant the grass into a fresh field. 

OINNAMOMUM MEBCADOt VID. 


^J']jis large tree, the Tagalog name of which is mlingag, is very widely 
distrihulod throughout tlio Philippine Islands. TJie laboratory has 
botanical collections sliowing tins species of Ginmmomim to occur in 
PavaO;, Eizalj Panipanga;, Bataan, Anii[)(»h», tJie OaniarincSj atid Tayiil)as, 
and it is probably found throughout all parts of the Islands. Tropical 
fojusts do not often have many trees of the same species growing together, 
as is the case with the almost pure stands of the temperate zones, but 
as many as 130 trees of Oinnamomum mercadoi Vicl. have frequently 
been noted on one hectare, and quantities of the })ark suffieieut for com- 
mercial utilization could be obtained if it were of sufficient value. Hence,. 
I obtained 35 kilos of bark from the Lamao region, Bataan Province*. 
This bark was ground and distilled with steam, giving 3()0 grams (1.04 
per cent) of a light yellow oil. The oil had an odor like sassafras and 


BO® 

the following properties : Specific gravity, 've = 
. 30° 


=l.04fi] ; 


=+4°. 


There arc no aldehydes in this oil, neither sodium bisulphite nor phenyl hydra- 
zine react. I consider that cinnamic adehyde could bo (letectod in this way 
by distilling a very small percentage in petroleum other; (‘.x.j)orimoiit demon- 
strated that cinnamic aldehyde instantly gave a cryslalline precipitate of the- 
idicnylhydrazone with phenyl hydrazine. 


The oil W’as distilled at 10 millinieiers and gav^^ the following fractions : 


1 No. 1 

“S i(,u«ntuy. 


j, 

1 


(trams. 

\ 

3 I 

iu)-ri4 i 

1 77« 

i,bm 


124-iaO 

j D.2 

1.5320 

; 31 

ReKidw*. 

1 n.r> 

1.527H 


I 


fraction No. 1 redistilled at ordinary pressure had a boiling point 235® to 238® 
at 760 millimeters; specific gravity, =1.0631; =1.5336; A 

By oxidation with chromic acid this fraction gives piperonylic acid melting at 
227®. Piperonal was obtained by heating with alcoholic potash and then oxidizing 
with potassium permanganate. 

These results leave no doubt but that the oil from Cimamornum met- 
cadoi Vid. is almost entirely safrol, and it is remarkable in this respect 
as, most oils from Ginmmomum species contain only small amounts of 
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safro] and lai‘ge percentages of cinnamic aldehyde. I have also examined 
two samples of bark of Cinnainommi sp. from the Davao region of 
Mindanao. "No sufficient botanical material was sent with these barks 
to permit the identification of the species, but from the taste and odor 
of the bark and from the oil obtained by distillation (jfield 1.1 per 
cent) there is little doubt bni that they represent the true cinnamon 
of commerce. Older accounts from Philippine travelers speak of Gin- 
namomu'in zcylaniciun iN^ees as occurring in Mindanao, and American 
planters state that the true cinnamon occurs in some quantity in the 
region back of Davao, and that a small amount of trading in it is carried 
on among the natives. We have not yet been able to obtain any quantity 
of this bark or any botanical material for its identification, but expect 
to be able to do so soon. 

PETKOLEUM NUTS. 

The fruits of Pittospormi resinifcirim Henisl. are known in the 
Philippines ^is petrolenm nuts, because of a fancied resemblance in the 
odor of the oil to that of peiroleum, and because even the green, fresh 
fruits will burn brilliantly when a match is applied to them. The tree 
is essentially an inhabitant of the high mountain ridges, being usually 
found at an elevation of 500 meters or more. However, one tree was 
found in Mindoro at an altitude of 170 meters, although it was found in 
the same region again at 2,500 meters ( Mount .HalcoDi). The tree is not 
very abundant in any part of the Islands, but it is widely distributed, 
botanical material having been collected from Tayabas, Zambales, Pam- 
panga, Cagayan, Mindoro, Benguet, and Bataan. There is no Tagalog 
name for the plant as the natives genei’ally do not know the high moun- 
tain flora. The oil from the petroleum nut proved to be very interesting 
as it contained considerable quantities of normal heptane, which has 
only once before been fonnd in nature, occurring in the digger pine of 
California, Piniw saiiniana Dough, and also a dihydroterpene, CjoHig- 

In working xxp the various lots of PUtosporim fruits, considerable dif- 
ferences were noted in the proportions of heptane and dih^Tlroieipene 
found in the oil, and the season and degree of ripeness of the fruits 
undoxibtedly play a considerable rfile in this respect. 

The first lot of nuts was obtained from Baguio^ Ueiigiiet, in the autumn of 
1907. One kilo of whole, fresh nuts gave 52 grams of oil on a press. The residue 
ground up and again pressed yielded an additional Ifi grams of oil; specific 

333 . ::si. 4577 . It was not possible to detcrniine the optical rota- 

tion. The oil is quite sticky, and in a thin layer rapidly becomes resinous. In an 
open dish it burns strongly, with a sooty flame. It distills unchanged up to 
1(35®, then with decomposition to give a resin oil. The oil distilling from 100® to 

d. Chem., (Liebig), (1879), 198, 364. 
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• >/'JO I»()^ 

165° is colorless, M’ith an orangc-likc odors spoeilic gravity, =0.7602 ; 
-|-37°.0. By two careful distillations the following fractions W(U*c ohtaiiic<l: 



Fnu'tion 

((h'fjfrccK). 

< Ira ins. 

(1) 

08-1 03 

•11 

(2) 

103-110 

18 

(») 

110-120 

21 

(41 

120-140 

12 

(3) 

340-150 

1 

(«) 

150-155 

•17 

(7) 

155-100 

40 


Fraction No. 1 had a pleasant odor n‘(Mlling tu-angCvS, and t.li<‘ following prop 
erties: specific gravity, =0.<i8:il ; =1.3808; <>J>^i(^^ll rolai ionrrO. 

Fraciion No. 7 had a tiirpentinc-likc odor. Bpooilh' gravity, ■* ^ =0.8263, 
=1.4630. 

^ I) 

The properties of fractiou No. 1 leave doubt ol* tlui idiiiiiiiy of 
this coinponnd with normal heptane. 

A second lot of ])etro]onin nuts was ohtained in PiH'cinhiT, 11H)8, from one of 
the upper ridges of Mount Mariveles. Bataan Province, One tree gav<* 15 kilos 
of fruits, wliich ]>y ^u-ossuro yielded SOU ouhic ccniimtdcrB of oil* The ruHiduo 
ground up and disiillod w’ith stoam yicldotl 73 cubic ctmtiinclcrs inor<\ This oil 
distilled ill steam coiiiaiiicd no heptane, showing that probably all the latter is in 
the oil cavities immodia toly surrounding the secits, and that the pulp of the fruit 
contains only resins and Lho higher boiling portions of the oil. '.It was also nott'd 
that the loaves, branches, hark, wood, and in fact., nil parts of the tree are distinctly 
resiniferous and have the same jdeasaut, orange-like odor as the fruits. The 
united 873 cubic cculinietcrs of crude oil were slowly distilled at ordinary pressure 
giving the following fractions: 



Fraotimi 

fdcf?r('t*.s). 

(imniH. 

(1) 

98-110 

15 

(2) 

110-130 

13 

(3) 

130- 150 

18 

(4') 

150-460 

520 


Destructive distillation l)C{,nin above ICO", t;ho Icnipomlnre dl' Hk^ 
vapor being from 170" to 2-10°. The color of llic rosin oil liociuno coa- 
tiiaiously darker a« the disiillntioa proceeded until near its close, wIk'o 
a light colored oil was collected and. tlio tiaapoi-aliirc oC tlio vajjoi- loll 
coincident with a very hot liquid below. TJie raw oil thus ohtained 
had a light brown color and quite a pleasant odor; specific gravity, 
30® 30® 

-^=0.978; N~j;y=1.4790; add iiumber=:263. The uoutral oil is 

especially pleasant in odor, recalling that of menthol, although I failed 
to find this compound. 

Thirty kilos of fruits from Baguio, Benguet (December, 1908), wore ground 
and distiiled, with steam without preliminary treatment, with the hydraulic press. 
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1,350 cubic centimeters of oil were obtained. This was redistilled over sodium and 
showed about the same relative percentage of heptane and hydropinene as the 
nuts collected from Mount Mariveles at the same season. (Second lot above.) 
The Benguet nut is considerably smaller and thinner than that from Mariveles.®* 

All the distillates tip to 165° were now united and carefully fractionated 
ten times, the final result being as follows : 


Fraction 



(degrees). 

Grams. 

(1) 

97-101 

203 

(2) 

101-120 

12 

(3) 

120-130 

8 

(4) 

130-140 

7 

(5) 

140-150 

14 

(G) 

150-160 

COO 

(7) 

Residue, a very 

reftiuouto oil. 


Fraction No. 1 was shaken out twice with concentrated sulphuric acid and then 
distilled over sodium, giving 107 grams of an oil, holling point, 97° to 98°; 

OQO OAO OAO 

specific gravity, — =0.6752; N^-~= 1.3840; A-^-£j-=0. The odor is very pleasant, 

being very much like diphenyl methane. This oil is undoubtedly normal heptane. 
125 grams of heptane were treated with 200 grams of bromine in the sunlight. 
The influence of sunlight on the speed of bromination is very pronounced. It was 
noted by counting the number of di-ops of bromine decolorized per minute, that 
the reaction procoodod about six times as fast in direct sunlight as when the sun 
was behind a cloud. The principal product of the reaction under these conditions 
were ?i-beptyl bromide, boiling at 93° at 70 millimeters^ pressure, 178“ to 181° at 
ordinary pressure. It gives ti-heptyl acetate when treated with fused sodium 
acetate dissolved in glacial acetic acid. This is a liquid of pleasant odor, boiling 
at 192°. 

Fraction No. 6 was distilled three times over sodium and then gave an oil 
of the following properties: Boiling point, 158° to 1G0°; specific gravity, 

OAO QAO ^ 

0.8252; N =1,4587; A“^-^~=29°.G. The hydrochloride prepared from this oil 

had the following properties: Boiling point, 114° to HG° at 34 millimeters; 

spooiflc gravity, ?^®°=0.9843: =1.4055; A?®°=+0“. The reaction of this 

chloride with magnesium according to CJrigiiard was not veiy vigorous or complete 
and therefore the corresponding hydrobromide was prepared and 50 grams 
subjected to the Grignard reaction, which was quite violent. On treating the 
product of the reaction with water and dilute acids, a hydrocarbon of the follow- 
ing pi'operties was obtained: Boiling point, 168° to 170°; specific gravity, 

In distilling resiniferous oils of the kind under discussion, it is often noted 
that an emulsion is formed before the liquid has reached the boiling point, the 
vapor and gas bubbles penetrate this emulsion with great difilculty; they have a 
fibrous structure, are full of gas bubbles and are so persistent as to be well 
worthy of note. One of these, while I was heating Pittosporum oil in a beaker, 
was so persistent, that on emptying the contents into a Hirsch funnel, the oil 
retained the form of the beaker, although on applying a vacuum, it filtered 
practically clear, with only traces of water and dirt left on the filter paper. 
These emulsions always disappear as soon as boiling becomes vigorous. 
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OAO oao OAO 

-- =0.8050; N* =1.44(i0: A ,^-=4“l.l. This hydrocarbon is, therefore, hexa- 
4® D P . 

hydro p cymol and the subsiance fdnnd in the oil from the Pitloaponnn frnils is 
a dihydroterpene OioHis* 

I performed one experiment in whiidi I fiul)j(Hd(‘(l the dihydroterpt‘ne' 
hyclrobromidc Cn^IT^t^Br to the (Irignard reaction and healed the reaction 
}>roduet with heinialdi'hydc tor one hour. Oii (lecom[>osin,i»" with wat(‘r and 
dilute aeids^ i obtained, hosidt^H largo (luaniitii^s of the a.bov(i ijoxahydro 
p eymol, a 8nia.ll amount of a eryntalline »Mul)8tanc(i tnelUng at 
wliicli on analysiri proved to he benzoYn, the primdpal prodiud*. of iln^ 
reaction being the reduced Ijydroearbon 

0.2032 gram pubsiaiice gave 0.590 gram C(X and 0.1 125 grani IL.O. 

('alcnltitca 

f<»r ChHisOo Koimd 

(percent). (percent). 

C 79.3 79.1 

H 5.6 6.1 

Tln*refore this reaction ('orreisponda wiili that of diliydroliinonono mag- 
nesium chloride on honzaldoliyde under the sam(‘. condilions.*^^’ 

A low-country species of FUtosporum, (1\ prvlniuJntnh {Blanco) 
Merr.) was also examined. This tree is very abundant in the lowlands of 
all parts of the Islands, Special experiments hav(' shovrn (hut it grows 
vigorously in cultivation. The traits are quite, small, anrl ilim’o is con- 
siderable labor involved in gutlioring them. One tree yitdded 10 kilos of 
fruit Avhicli after grinding gave 210 cubic eontimotors of an oil of pleasant 
odor l)y diritillalioii witli steam. The crude oil boiled from 153^^ to 165'^ 
and after being waf^lied with alkalies and distillcMl over sodium, had the 
following properties: Boiling point, 155® to f primupally to 

80® 30® 30® 

160®) ' spocifio gravity, --tr.- 0,8274 ; N ===1.4020; A —40.40. 

T^hesc propLTti(‘s l(‘avc little donl4 but that this oil consists priiu'ipally 
(>£ the same dihydroterpene that is found in the higlun* boiling portions 
<if ih(‘ oil <»f the oi'dinarv pcdrohuim nut. 

VKTivnu on., 

Andropofjon S(fvaryo,s-Uii \j. I*. {A. }nvriralu,s UtUy,. ) is na.t i\ti to th(‘ IMiil- 
ippines and is found wild and very aburulanlly in all jmrts of the Arehi- 
pelago. It is id(mtica] witi) (lie klnt-i^-hkm or khm^-khui^ of India. I luive 
never seen screens and juats woven from roots in the Philippines as is 
common in India, but the roots are usually laid away with the clothing to 
impart to it a pleasant odor. This Andro^wyon is sold in all tlm larger 
public markets. The price for small lots is from 15 to 25 centavos, Phil- 
ippine currency, per kilo. The natives term the roots moras or miz inoraHj 
and claim that boiling them- with vinegar preserves the odor. I was not 
able to verify this statement by experiments in the laboratory, as it 
seemed to me tha;t acetic acid simply slightly intensified the apparent 

. : ^This Journal, Sec. A. (1908), 3, 59., 
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odor by its own volatility. The experiments conducted in the laboratory 
on native grass have not yet thoroughly cleared up all points connected 
witli the cultivation and utilization of the roots for perfumery purposes. 
The yield of roots from various sources and especially the percentage of 
oil obtainable from them have been very variable. We have now planted 
on the laboratory grounds in Manila some experimental plots and hope 
to discover the best methods of handling this crop^ as the grass promises 
to be quite profitable in the Philippines. The oil is valued at 100 to 200 
pesos, Philippine currency (50 to 100 dollars, United States currency), 
per kilo according to quality. The greater part of the distillation at the 
present time is carried on in Europe from roots shipped principally 
from^ India, although some oil is distilled in Reunion. The plant offers 
possibilities in the Philippines either for the distillation of the oil or for 
the export of the dried roots. I am not able to discover that there is 
at present any exportation of the vetiver roots. 

Our experiments on vetiver are as follows : 

(1) Thirty kilos of fresh vetiver roots were distilled for two working days 
(seven hours each) with steam, the condensed water being continually poured 
back over the roots, and the oil collected in a little petroleum ether to effect 
easier separation from the water, as the vetiver oil has almost the same specific 
gravity as water. The petroleum ether was distilled in vacuo and there were 
thus separated 327 grams of a light yellow oil (1.09 per cent) which had a very 

strong, pleasant odor and the following properties; Specific gravity, 221 =0.9936; 
A^- =-j-32.1;N~ =1.5212; saponification number=47.4. 

The roots used in the above experiment were obtained from small gardens 
about Manila and were crushed between the rollers of a sugar mill before being 
distilled. Such a crushing of the roots seems to improve the yield of oil, 

(2) Thirty-one kilos of fresh roots, uncrushed, on distillation as above gave 
140 grams oil (0.3 per cent). 

(3) Six kilos of dried roots, unci'ushed, gave by extraction with ligroin 14 
grams of an oil which had only a very slight vetiver odor. 

(4) Eighty-one kilos of dry mores which had been stored in jute sacks for 
about three months after harvesting, were distilled with steam with continuous 
cohobation and yielded 370 grams of oil (0.450 per cent) of an intense odor and 

brown color. This oil had the following properties: Specific gravity, ^°= 0.9964; 

-=1.5163; A2^=-f32.1; saponification number =60.6. 

It is to be noted that this oil with a higher saponification number has a much 
stronger odor tJian that obtained in experiment 1 given above ^ saponification 
number =47 ,4). 

(5) A plot of well-fertilized ground containing 150 square meters was planted 
with vetiver grass. In six months time the plants had flowered and reached matur- 
ity; they were then removed, giving 270 kilos of roots, or at the rate of over 18,000 
kilos per ci*op per hectare. However, it was found when these roots were 
transferred to the laboratory, that they had lost most of their odor, and they 
gave so small a yield of oil as not to make it worth while to distill them. Some 
of these plants had been pulled up from time to time and tested for their oil 
content; they seem to contain the oil up to the time of flowering. 
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These preliminary oxporimoni-s seemed to indicaie tliai the ])roj)or time 
for harvesting is about tlirec months after planOng, at lime, of 

course;, the yield of roots is not nearly so lieuvy. 'iihie oil in the roots 
is a protection, and is withdrawn wlion the )>huit llowers and seeds. We 
have planted all of our vetiver by simply burying pi(,‘<*^^s of divid('<l root 
tufts in the ground. We liavo as yet nmihi no (‘.\[K‘rinn'nls on Ihe 
propagidion of IIkj grass from the see<L Ft vv'^a.s found tlniL liie rooi-s 
can very conveuieniiy Ix' liarv(*sie(l jjy washing away tlui Sf)il witli a stream 
of water^ cnteliLng deiatthed rooi.hds wilh a coarse scjreen. Omi hundred 
plants of ihe aimve lot, treated in this manner, gave (>() kilos of roots (wot) 
and 100 plants at Parahaque in a sandy bench soil, gave kilos of rools. 
The latter w-ere presumahly three (o four months old and <'ontuiqe<l a 
largo percentage of oil. 

THE eOMPOSITION OF VKTXVEK om. 


GenvTQSSo and Langlois’*" found in vetiver oil a s<^S([uiterpeu(‘,, tV-.IIii,,, 
which they term od voHveiie, a se.sqnilerpenc alcohol, vetivenol, 

and au acid 0 xnll 240 a, 'i'luy assign the vetiver odor to an (jstor of this 
acid and vetivenol. 1 am inclined to believe that there, may bo t|uihi 
marked diffoToncos in the composition of the oil of vetiver due io diC-, 
Eeronees in (lie age of the roots, inothods of storing, dislillalitm, eh*., as 
I have noted tliat distillalus from various lots of roots often had markiMlly 
difteroiit odors. Onc‘ oil had very little of tlui disltnclive vetiver odor 
and reminded me very strongly of gurjun balsam. AxK)lhci' on sapunill- 
eation with alcoholic potash gave largo (|iumtitios of hrmzoic acid. 


One hundred <xranis oil (llNpoiiment Nt). 4) wiUi a. strong and ideasaut vetiver 
odor wore su^xuiified f<'V one hour oti a steam InitU with an »‘x<‘t;ss of nh-oholit'. potash. 
The produet was })oiTr(*d inin wa1.i*r and s<q)ar}di’d into jxxilral and acid 
produf'is ill Iho u.^nal niauiier. There \v<M'e la grams of jn-ids, tlu* odor 

re.seinbling lhai. of fatty acids. I’lic noiilral oils ndjujx‘»l n. vt-ry .strong odm’ of 
vetiver. Puriru-aliou (hroiigh the lea<l salt did uoL gUe a erystalliru* avid, there- 
fore, the acids \vore distilled in vm^to, ainl after fw(> smOi disl illal ii>ns gaV(* a 
40 per cent yield of a body boiling belween iiUO'* lo ‘ior>" :v.t d niilliau-U'rs^ 
pressure. Tliis acid was a light yellow, vi.'-eons oil with a fatty odor liht' that 
of olc'ic acid. With phenolpliUialei’n :is an indicator, l.7H5e grams arid t*ef|Ulre4 
7.0 cubic ceutinKitevB N sodium hydro;iidc for ncnitralization, Uxi .sodium salt 

being a noncry aialline, soapy mass; the acid itself had a refractive index, 

= 1.4860. This refractive index precludes the possibility of a sesquiterpene acid, 
as is suggested by Geiivrossc and Langlois^ The analysis is as follows: 


(1) 0.210 gram acid gave 0.6730 gram CO.^ and 0.1945 gram ILjO. 
<2) 0.1870 gram acid gave 0,5125 giam CO# and 0.1650 gram II/). 


Calculated 

for Ci4n240i Found 

(pet cent) . C per cent) . 

0 76. 74.4 


Found 
{per com.) . 

74.63 


H 10.7 10.10 O.Sfi 

Na 9.3 0.0 

'"^9^t.rMd. Aeaa. »ou (1902), 135, 1069; Ohem^Zig. (1902), 26, 601. 



PHILIPPINE TERPENES AND ESSENTIAL OILS; III. 


121 


Titration %Yith potassium permanganate showed that 4.2 atoms of oxygen to 
one molecule of acid were used in oxidation- Tlie zinc salt was prepared bj 
adding a zinc chloride sohition to the solution of the sodium salt. It is in- 
soluble in all solvents. At first this salt precipitates as a gummy mass, which, 
however, on standing for twenty-four hours in the iee box becomes crystalline. 

1.3290 grams substance gave 0.2110 gram ZnO. 

Calculated for 

Found 

( la-r" c< ‘tit » . i r»er cent) . 

Zn 12.74 12.70 

The zinc salt melts at a comparatively low temperature with decomposition 
to a brown liquid and burns very easily in the air. The lead, copper, silver, and 
calcium salts are all amorphous precipitates, insoluble in hot water or in 
alcohol. 

The neutral oils were separated into the following three fractions by distilla- 
tion at 12 to 15 millimeters. 


Fraction 


(degrees). 

Orains*. 

(1) 125-133 

17 

(2) 137-140 

25 

(3) 140-145 

22 

Residue ( semi-solid t4ii r ) 

17 


Fraction Iso. 1 had no vetiver odor and to judge from its properties 
is probably a so?qniterp€‘nc. identical with the vetivene of Genvresse and 
Langlois. Fractions {"1) and (3) and especially the tarry residue, still 
had a persistent vetiver odor and the first two in their properties cor- 
respond to sesquiterpene alcohols. I expect to make more exhaustive 
studies on the composition and especially on the best methods of culti- 
vating, storing; and distilling vetiver when more material is available. 
I consider it doubtful whether the odor of this oil is due to an ester. 
It is always noted that the odor hecomes more marked when a little of 
the oil is placed in w’^ator, and saponified vetiver oils and resinous 
residues ahra 3 ’’s have tliis.samc strong vetiver odor when placed in water. 
The native practices of both India and the Philippines of wetting the 
roots to make them exhale tlieir odor are jnobably due to this fact. 

BALAO RESIN. 

Balao, panao, or apitong, is a soft, semi-solid resin coming from 
Dipterocarpm vermcifluus Blanco and D, gmndifloriis Blanco. Clover has 
already made a preliminary repoii on this resin from this laboratory. 
The further studies on this subject are given below. The principal 
present use of bedao is in the varnishing and caulking of native boats. 
The balao thus used gives a very brilliant, tough and durable coat and 
would seem to have properties that would make its general use for 
varnish manufacture desirable. The tree is rather widespread and in 
many localities quite abundant in the Philippines. 

I am informed by Doctor "Whitford and Mr. Curi'an, of the Bureau 
of Forestry, that there is no question but that very large quantities of 
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the^o resins could he gathered if there were a commercial demand for 
them, and as they do not belong to the present class of varnish gums 
(fossil 1‘esins I the supply would be perpetual. In spite of the advantage 
which, hahio has in its exceedingly tough, durable, and hard coat, it has 
the very serious disadvantage of drying very slowly. Thus far I have not 
been able ihoroiighly to combine it with linsed oil, turpentine, or with 
other driers to make a C|uiek-drying varnish. Another suggested use for 
the resin is for the treatment of gonoiwhcea as a substitute for copaiba. 
A similar, possibly identical, resin is now being shipped from the Malay 
States for this purpose. 

The distillation of haJao present? some difficult}’ as there is a con- 
siderable quantity of water mixed with the resin, hence a violent foaming 
occurs on attempting distillation in vacuo. On running steam through 
the visx'ous resin to remove the volatile constituents, the difficulty is soon 
encountered tliat after lieating for a short time the whole resin becomes 
very Iiard and -olid, so that steam does not readily penetrate it. ■ These 
difficulties: wei'o overcome by distillation in vacuo from an oil bath with 
the foliovi'ing ai'raugenienT: 

PmUwom. Tiio ;iir r‘r»Ti’*p nrni \'*p- receiver a three-way stop-cock is inserted. This 

arranged to connect the distilling flask with the air pump or with the open air. 
As soon as tlie resin threatens to foam, a little air i«» let in through this stop-eock, 
and hy nMuipnlaiion, it- 5- possible lo control the distillation until 

sill the waii-r baa pas-ed over, after wliicli time there is no difiiculty. 


The record of the various experiments made on baJao resin is as 
follows : 

<1) I ultcmptud to dissolve 270 grams of fresh halao resin in 500 cubic centi- 
meters of ether, with the idea that in this manner the water could be removed and 
the resin easily distilled in racuo. One hundred and ninety grams were dis- 
solved and after dryirg with calcium chloride distilling off the ether, etc., ivere 
added to the Altered oil of experiment (2). The insoluble SO grams was a hard, 
brittle. y(*31o\vi-h re-sin, uliich proved of value in making vaniishe.-. 

One kilogram of halao was treated wirli 2 of ligroin (boiling point 

(>0® 10 ,, . Alter heating loi* one liour on a reliux condenser, the solution was 

filtered. This is a very slow nj»eraiioii. as the paper is clogged by the* gummy mass. 
Two hundred and iwimty grams in-oiuble re?in and a little dirt remained on the 
Alter pa|>er. After remttving the water, shaking our with alkalies, drying and 
distilling oH the ligroin. there remained 620 grams of the viscous, yellow oil. 
This was distilled in vacuo, and once redKtlllcd in vacuo gave 190 grams of an 
almost colorless oil hating t>»e following properties: Boiling point at 10 milli- 


meters’ pressure, 120® 

a30%S5.8. 

D 


to 125®; specific gravity, 


30 ^ 


0.9105; 



= 1.5014; 


This sesquiterpene is only partially soluble in 95 per cent alcohol. It is not 
completely miscible with glacial acetic acid. On adding to this mixture a drop 
of concentrated sulphuric acid, there is obtained a fine, red color, which gradually 
darkens. 
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The distillation residue is a hard, yellow, lustrous resin, soluble to the 
extent of about per cent in alcoliol or turpentine, the violations giving 
hard, lustrous varnish coatings. This resin dissolves completely in two 
volumes of linseed oil and two of turpentine, giving a varnish which 
dries slowly (five days) to a tough, hard coating. The resin was further 
tested as to its solubility in the following solvents: petroleum ether hot 
or cold, very slight; cold acetone 75 per cent soluble, no more soluble 
on heating; almost completely soluble in cold xylol, chiorofonn, carbon 
tetrachloride and amyl acetate; in benzol it is but slightly soluble, hot 
■or cold ; it, is 75 per cent soluble in ethyl acetate and 50 per cent soluble 
in cold chloral hydrate, the latter solvent taking it up with a red color. It 
is completely soluble on wanning, the color being darker, approaching 
blue. 

(3) Five hundred and vseveiity grams halao resin were carefully heated in a 
large evaporating dish over a free flame, the temperature being noted by means of 
a thermometer thrust into the resin. At 100° there was nmcli foaming, due tn 
water separation. The mass was kept at 100° for one hour, then gradually raise<l 
from 110° to 120°, Water continued to be given otl and there was a very marked 
thickening of the mass, but no especial e%ddence of decompositit)n. In the next 
half hour, during which time the temperature had risen to 1H0°, tile mass 
gradually became thicker and more solid, with constant evolution of water. At 
this stage 75 granns had been lost, and the acid number was 20.0 as compared to 
18.0 for the original resins. The corresponding saponification numberf^ were 
25,4 and 23.0. All these differences may readily be credited to the loss of water 
ahd show that this lieating has no effect on these two factors. The solubility 
in alcohol seems to bo somewhat increased over that of the unheated resin, but 
this may be due to the water loss. The temperature was finally raised and 
maintained at 200° to 220° for one hour. The resin melted and on cooling 
solidified to a hard, brittle, lustrous mass. The loss finally wa.'' 240 grams or 42 
per cent. 

(4) Three hundred grams halao. 700 cubic centimeters aleolud. and oO grams 
potassium hydrate were heated to 100° for ono hour with a reflux condenser. 
Alniu'^i iM>in])h:tc solution had taken place U]>on saponification. The mass was 
poured into water and >(*paraiod into noiilrnl and aidd portions. Fifty-two grams 
nf ^oliil. ci-v-stallinc acids w’crc j^eparait'd from the alkaline extract- on treating 
wlili ]i\<lr<jc]ih»ric acid. These acids were only partly soluble in ether, and thiV 
solvent therefore gives a ineans of separation. The neutral oils wero shaken out 
with ether. At rii>t all were soluble, but aftvu' the ether solution liad stood for 
two ilays, 00 nrams oi a. ('rystallinc* solid scparal(‘d : This was filter'^d. I'ln* ether 
was tljcn dne<l and evapt)ratod. whereupon the rcsiduiil oil distilled >/< rarifo gave 
To grams of sesquiterpene, boiling between 130° and 134° at lo miUimeierr.. neitrly 

aU passing over at 130°} specific gravity, =0.91115 1.4969; A~g = 

-f 108.7. There remained in the distilling flask 70 grams of hard, yellow resin 
with i)roperties similar to those detailed under experiment 3. 

i o ) Acid and saponification numbers of two samples of halm. 



(1) 

(2) 

Acid number 

13.0 

10.0 

Saponification number 

18.5 

34.16 
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A sample of a "vc-ry liquid holao was obtained and the solid constituents 
were separated from ir by using a coarse, muslin cloth for a filter. A thick, 
•.jseous oil was obtained having approximately the consistency of castor oil. It 

had the following constants: =1.5120; A^-=+3r3°.l: acid number=20,8; 

saponification 3iumher=23.0. 

This oil, treated with concentrated stilphuric acid, gives a brillant scarlet-red 
color. It is but partially soluble in a glacial acetic acid, and if a drop of concen- 
trated sulphuric acid is added tn this solution, a red color is obtained which in the 
course of a few minutes becomes darker and changes into an intense purple. With 
a drop of concentrated nitric acid, the oil only gradually gives this deep purple 
color, the acid beneath the oil being red. 

(Tj The product of five trees was caught in small boxes cut in the trees, 
similar to those used in the turpentine industry of the southern United States. 
This was done during four days and the total gathered amounted to 1,025 grams 
with an acid number of 13.4 and a saponification number of 20.9. This resin was 
white and of the usual consistency. It was thoroughly mixed and 50 grams 
heated from 200® to 220® in a metal bath with a reflux condenser for four hours. 
At first there was violent foaming, which soon ceased. The product was very 
liquid on removing from the hot bath, but on cooling changed to about the same 
consistency as that of the unheated resin. The hardening noted in other experi- 
ments when heat was employed wa.< probably due to the removal of water. The 
solubility of this fresh resin in various solvenis is about the same as that 
of the older, commercial resins. The product of one tree (40 centimeters in 
diameter) for five days .320 grams) w’as also collected. This was an exceedingly 
fluid resin which gathered in a vei-y liquid state in longitudinal cracks in the 
heart of the tree. An attempt wa« made to centrifugate the solid particles from 
this rosin. l*iit there were e^idontly iioi: builicfeiii dijl’erences in specific gravities 
to make this operation a success. 

fS < 'llic destmetive disiillaiion of hatao r^sht. — Five hundred grams halao resin 
were distilled irom a 1.5 liter Jena flask, a niefal bfitii being used in the first part of 
the operation, Tliere was slight foaming in the beginning, but after one-half hour, 
during wniuh time the temperature of the metal batli had risen to 200®, the 
mass bei:an.& very thick and gelatinous. Twenty gi-ams of water and 5 grams of 
oil had di-tilied. It was now necessary to use a free flame. The whole mass 
melted, a considerable quantity of water was given off, and a fraction of oil 
(155 grams) boiling at 253“ was obtained, the thermometer remaining practically 
constant. Tlie next fraction {50 grams) came over very slowly, the thermometer 
registering 253° to 255°. The temperature of the vapor then began to fall and 
decomposition set in, as was evidenced by the blue color of the distillate, and the 
marked darkening of the resin in the flask, by gas evolution, etc. There were 
obtained 120 grams of a green oil, at a moderate heat, during the next two hours, 
the thermometer in the vapor showing a temperature of 220“ to 230®. The heat 
w'as now markedly increased, a 7-ineh Bunsen flame playing directly on the 
flask, and 110 grams of a greenish-brown oil distilled at 290® at 310°. Thirty 
grams of a black, solid tar rmnained in the flask. The total time of distillation 
was four hours. The .amount of gas given off during the destructive distillation 
of haluo resin is very small. 

All fractions were 'redistilled as follows; 

(a) fractions obtained up to the time of decomposition were united, dried 
with caleium chloride, and distilled in vaetto, the boiling point being 128° to 131° 
*t 13 milliaieters’ pressure, the greater part passing over at 129“ and leaving a 
^dne in the distilUng flask of 12 grams, which was added to the fraction below. 
This is termed fraction number 1. 
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(7>) The resin oils were redistilled at ordinary pressure, giving two fractions n 
these are fractions numbered 2 and 3. 

(2) 180® to 225®, a light broum oil, So grams. 

(3) 225® to 310®, a blue, fluorescent oil, 210 grams. 

Various determinations were now made upon these tliree oils by Mr. Mariano 
Vivencio del Rosario of the Bureau of Science as follows: 


1 ! 

No. : 

Specific i 
gravity, : 
20° 

4° 1 

! 

Index I 
number. 

i 

Sapnnifi- 1 
cation 
iinml)er. 

Acid , 

, number. , 

! 

r~ 

0. 9089 

2(’*8.3 ' 

•4.01 

! 1.8 ! 

1 2 

0.S882 

192.1 I 

10.7 

j 23. 0 1 

3 > 

0.9B8T 

120. 9 1 

12.75 

; 18. 


The properties of the resin oil, fractions (2) and (3) imited, were as follows: 
Specific gravity, 0.9215; index number, 144.6; saponification numbei*, 12.07; acid 
number, 19.7, 

These oils, when extracted with alkali, washed, dried, etc., give a light green, 
fluorescent oil of a rather pleasant odor. 

(9) Many attempts were made to dissolve halao resin in linseed oil or turpen- 
tine, or to treat it with driers to give a quicker drying varnish. 

Balao is completely and easily soluble , in hot linseed oil, but on cooling the 
whole separates out, constituting a jelly which is not very soluble in turpentine. 
However, if halao is heated with linseed oil to 300® for six hours and then two 
volumes of turpentine added, about 75 per cent of the resin remains in solution 
and this solution, when filtered, gives a very satisfactory varnish. Additions of 
lead oxide, lead linoelate, manganese borate to balao resin, with subsequent boiling, 
did not seem to increase the drying properties. Terpineol, in which many 
unmelted resins dissolve, gave no better results. 

THE SESQUITERPEXE FROiT BAI^IO EESIX. 

I consider that, ]>eeaxise of the narrow range of the boiling point of 
the fraction 128® to 131° at 13 millimeters, an individual sesquiterpene 
is contained in halao resin. Six hundi’ed grams of this sesqiiiterpene 
were distilled three times in vacuo over sodium, the resulting oil being 
almost colorless, with the peculiar pleasant odor of the resin, reminding 
one slighth' of oil of cedar. This oil had the following constants: 

Boiling point at S millimeters. 118® to 110®; spoL-ific gravity, 

A *”=+116.4; ester and saponification number«=0. Molecular 

refraction : 

Calculated 

for Ci 5 H. 24 h, Found 

(per cent^ . " (per ccni) . 

60.15 65.9 

This latter number shows that the sesquiterpene belongs to the bicyclic series, 
with two double bonds and one bridge bond. 

The sesquiterpene, isolated in the manner described above, was now distilled at 
ordinary pressure; 150 grams of the oil passing over completely between 261® to 
82592 3 
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t standard thermometer, wholly in the vapor). The distillate was jellow 
in color., being somewliat darker than the oil distilled in vncuo, but no odor, gas 
evolution, or other phenomena which would indicate any decomposition were 

noted. The constants found were: Specific gravity, ^=0.9104 ; N g =1.4000; 

A-~=-rll6.5; A^ = + 120.S. 

The action of bromine on the sesquiterpene was as follows : Some of the bo<ly of 
a constant boiling point was mixed with glacial acetic acid in which it is not very 
folubie, A tiolent reaction took place on adding bromine drop by drop, and tbo 
liquid turned an intense blue color, later passing into purple. As the sesqui- 
terpene is completely and ea-^ily soluble in chloroform, the next experiment was 
made while using this solvent. The same results were obtained. On adding a very 
dilute, cold solution of bromine in chloroform to a solution of the terpciie in 
chloroform in a freezing mixture, the fi^rst few drops were simply decolorized, 
but very soon the same color changes as have been mentioned above maiiifosl ed 
themselves. The brominated sesquiterpene in every instance proved to bo a 
hopeless tar. 

A small amount of sesquiterpene gave no reaction either in the cold or at 
100® when treated with sublimed aluminum chloride. The oil reacted instantly 
with warm, acidified potassium permanganate, reducing the permanganate, and 
giving a tar of a very pleasant odor from which no definite bodies could bo 
isolated. The sesquiterpene when treated with concentrated hydrochloric acid 
at first gave a pink color which later deepened to an intense purple. Iodine 
numbers for this sesquiterpene w’ere determined for me by Mr. Keibling and Mr. 
del Kosario of the Bureau of Science. ^Yo^k^ng according to the standard Hanus 
method they found 367, 372, .373, 384 I'ealcuhtied Halin'^ nnmhcr for 61=370). 
Till‘d iodine number which was found, depended upon the length of time dtiring 
■w:iii‘b the .se.squiterpene remained in contact with tlie iodine solutions. If these 
solutions were left standing fer twenty-four hours or more, iodine numbers much 
higher than the above were obtained, namely, 564, 583, etc. These results are 
probably due to the peculiar, unsatiuated, and easily oxidizable structure of the 
sesquiterpenes. 

Some of the sesquiterpene isolated as described above and wdiieh had been 
allowed to stand in a glass-stoppered bottle in the light for one and one-half 
years was redistilled over sodium hi vneno. It gave the following constants: 

Boiling point at 15 millimeters, 130“ to 131“; specific gravitv,^‘’=0.0100' 
.Xf = 1.4050; Af =101.2. ' 


This body -nras dissolved in an ei|nal weight of dry ligroiu and satur- 
ated with dry hydrochloric acid. Two molecules of lij^drocldoric acid 
for one molecule of the sesquiteri>ene were added and the .solution 
became purple. Xo solid hydrochloride- could be obtained and the 
addition product could not be distilled hi mcm without decomposition. 
An attempt was therefore made to subject the crude product to the 
Giignard reaction in the hope that di- and tetra-hydro sesquiterpenes, 
at present an unknown series of bodies, might be obtained. The hydro- 
chloride had a slight action on magnesium, hut as the reaction did not 
go to completion it was impossible to isolate tlie compounds wished for. 
The attempts to prepare these reduced sesquiterpenes, which may tlirow 
some light on the very dark field of their chemistry, will be repeated 
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with eadinene hydrobroniide, as we have ia the Philippines a large 
supply of this sesquiterpene obtainable from the oil of supa. 

L 

THE DISTILLATION OF BLUMEA BALSAHIFERA DO. 

Blumea halsamifera DC. grows very abundantly in many parts of 
the Philippines. I have made a few experiments for the purpose of 
determining whether this plant can profitably be cultivated and utilized. 
Prom 0.1 to 0.4 per cent of a yellow oil with a camphor-like odor is 
obtained on distilling the leaves. This is almost pure Z-borneol. As 
this substance is so easily oxidized to camphor^ the oil from Blumea 
halsamifera should be valued at from one-half to three-fourths the price 
of camphor. The growth of this plant in the Philippines is exceedingly 
vigorous and the leaves could be cut four times a year. According to 
some experiments made in Indo-China/'^ it is possible to obtain 50^,000 
kilos of leaves per hectare^ per year, which would give a possible horneoi 
vield of from 50 to kilos per hectare. As labor is not exceedingly 
cheap in the Philippines, it is a question whether the cultivation and 
distillation of these plants could be handled at a profit This would 
need to be worked out. 

THE DISTILLATION OP LANTAVNA CAMARA L. 

Lantavna camara L., a sweet-scented weed, is exceedingly abundant 
in the Philippines. It grows so abundantly and so luxuriantly that if 
the oil is of any value, its cultivation is certainly a commercial possibility. 

Seventy kilos of the leaves distilled with steam gave 00 cubic centimeters of 
a light yellow oil; 100 kilos gave 245 cubic eentimeters, and 110 kilos gave 78 
cubic centimeters of oil. 

These results show that the yield of oil evidently varies eonsiderabl.Vi the 
differences depending upon the season, age of the leaves, etc. The oil has a 

«pecifie gravity of =0.9132; =1.4913; =+11.5. Its odor reminds 

me somewhat of sage. Fifty grams distilled m cacuo gave two fractions as 
follows : 

OQO 

(1) Twenty- two grains boiling between 125“ to 130® at 12 millimeters; N 

1.4892. , 

(2) Twenty-four grams boiling between 130® and 140® at 11 niillimetei's ; 

n!2! =1.4970. 

D 

We shall send samples to Europe for valuation, ahd if it proves to be of any 
commercial value we will study the question further. 

OIL OF YLANa-YLANQ. 

In a previous paper in this series,®® I published constants on first and 
•second grade, pure ylang-ylang oils of known origin. Various regular- 
ities were noted which justified me in stating that first grade jdaiig-ylang 

Bull. fJconojn. (1907), n. s. 9, 202. 

Journal, Bee. A. (1908), 3, 65. 
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oils TTere characterized by a low refractive index^ low optical activity^ and 
i:igh ester niunbers, I have continued tlie investigation on this season’s 
'li-tiilates of this oil and find exactly the same series of regularities. 
Acetyl numbers have also been made on these oilS; and it will be noted 
that first-grade ylang-ylang oils are characterized by high acetyl numbers 
as corapared with the second-grade oils. The actual determination of 
these numbers was made by the method of Zerewitinof^ and the results 
C'a] ciliated to the usual definition of acetyl number^ namely^ saponifica- 
tion number of 1 gram of oil after acetylation. The numbers obtained 
by this method are from 15 to 20 per cent higher than those given by the 
standard method^ due no doubt to the well-known behavior of alcohols 
like linalool and geraniol toward acetic anhydride. 

Table III. — First-grade yJavg-ylang oils. 
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Samples 55 to 64 inclusive represent ten distillations made in tlie 
three stills and the same lot of mixed flowers. 


same day, using, 


Ber, dL deutsehen ehem, Ges. ( 1901 ), 40 , 2023 . 
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I have also undertaken the extraction of the perfume oil from ylang- 
ylang floVers. Many of the constituents of essential oils are very delicate 
substances and distillation with steam decomposes these compounds to 
a considerable extent, so that a steam-distilled oil but rarely has exactly 
the same odor as the flowers from which it was obtained. Extraction 
with cold solvents and the removal of the solvent in vaouo^ the tem- 
perature never being allowed to rise above 40®, gives oils which have 
exactly the same aroma as the flowers. This process has the further com- 
mercial advantage that such extracted flower oils can not be imitated 
synthetically, as the change in aroma is undoubtedly due to traces of 
very easily decomposable compounds wliicli it will be difficult, if not 
impossible, ever to isolate and identify. The extracted oil need fear no 
competition with synthetic oils. Alcohol, ether, chloroform, and pe- 
troleum ether have been used as solvents for jdang-ylang oil, and the last 
named has given the best results. jSTaiurally, a very high grade of 
petroleum ether, which leaves no bad smelling residue when distilled up 
to 40° in a vacuum of 40 millimeters, must be used as the solvent for 
the essential oil. Operating in this maimer, we have obtained oil yields 
of from 0.7 to 1.0 per cent. The oil is of a very dark color and contains 
a considerable amount of resin in solution. When in bulk, the odor is 
not particularly pleasant or very strong, but when the extract is greatly 
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diluted the pleasaut aroma of the flowers becomes very apparent. The 
physical constants of one sample of this oil were as follows: Specific 

OAO 500 

gravitj-,-;jo =0.940 : X ^=1.4920 ; ester number=135 ; acetyl niimber= 
208. 

The oil is too dark to permit readings of its optical rotation to be 
]Ui;ot:caV.?. These constants are seen to agree quite well with those of 
a very high grade distilled oil, and as was stated above, the different 
odor is probably due to traces of delicate compounds present in the 
extracted oil, which are destroyed during the process of distillation. It 
is rather curious to note that when this extracted oil is shaken out with 
water, a considerable amount of resin separates, carrjdng the distinctive 
flower aroma, and the separated oil then has an odoi- resembling that of 
methyl-p-kresol. 

These extracted oils should sell for a considerably higher price than 
the best distilled oils, which fact, taken in consideration with the in- 
creased neld and the impossibility of competition from synthetic oils, 
offers a very attractive new industrj’’ to the Philippines. 

OTHER PEODtrOTS. 

The leaves of an unknown species of Fagara collected in the northern . 
provinces were examined and found to contain a small percentage of an 
oil which contained limonene and also probably a limonene derivative 
which may also be obtained bj’’ the action of a solution of dilute, alkaline, 
copper sulphate on lijuonene. The compound gives a crystalline deriva- 
tive with phenylhydrazine and its nature will be taken up in a sub- 
sequent publication. 

One of the mints, Hyptis suaveolens Poir., kno%vn by the Tagalog name 
of sub-cabayog, was also examined. 

Two tmdred kilos of tHs weed distilled with steam yielded only 27 grams of a 
greenish oil, with a powerful menthol odor. Investigation proved that menthol 
was the principaT constituent of this oil, but the yield is much too small to 
render the plant of any value for purposes of distillatiou. 

The leaves of Clamena anisiim-olens (Blanco) Merr., a tree which is 
rather abundant in some parts of tiie Philippines, have an odor which 
is strongly like that of anise. Alcoholic extracts of these leaves also have 
a veiy strong anise-like odor. It is possible that this plant can be used 
locally in preparing “anisados" which are favorite alcoholic beverages 
among the natives. It is interesting in this connection to note the state- 
ment of Basse," who, speaking of the medicinal and economic plants of 
Dutch East Africa, states that Olausena anisata Willd. does not smell 

^Ber. d. deutschen pharm. Oes. (1904), 14, 215, 
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like anise^ but like heliotrope. This is not true for the Philippine species 
of this plant. 

There are t^^'o varieties of liotvers knotvn as cliampaca in the Philip- 
pines, the yellow and the white, Jlichelia champaca and IL lo?igifolia BL 
Of these the yellow has much the finer odor and it is considered by 
experts to be by far the finest perfume in the Philippines, the scent 
being at the same time very soft, strong, and lasting. Small parcels of 
cliampaca oil, principally distilled from the white variety, have been 
sold in Europe, the supply coming mostly from Java. The Filipinos are 
very fond of the flowers, they being made into wreaths and sold in small 
lots at the rate of a peso to a peso and a half per kilo. One attempt at 
steam distillation of an oil from the flowers was not successful. The 
yield of oil was very small and did not have an odor greatly resembling 
that of the flowers. Enfluerage with paraSine oil has been successfully 
applied. The paraflSne oil is allowed to stand over the flowers for twenty- 
four hours, draTO off, filtered and made up to the original volume before 
being applied to fresh flowers. By ten such extractions a very fine, 
strong odor is imparted to the parafiine which is now suitable as a base 
for perfumes, or the champaca oil may be extracted from the paraffine 
with strong alcohol. The loss in paraffine is large, so that we shall 
endeavor to extract the flowers with, petroleum ether, alcohol, ether and 
other volatile solvents. Yery few flowers were available this year because 
of the many tj’phoons during the flowering season, which lasts from 
September to November. The tree is readily propagated from the seeds 
and begins to bear in three years. The quantity of flowers which can 
be obtained from one tree is much less than from the ylang-ylang, but 
the price of champaca extracts is enormously higher than those from 
the latter. 

We have also attempted to obtain a perfume oil from the flowers 
of Plumeria acutifoJia Poir., which is used as an ornamental tree in 
the cemeteries throughout the Islands. The fragrance of the flowers 
is faint, but characteristic, and the flower it supposed to be the source 
of the perfume known as ‘'"'frangipani.''' I distilled 40 kilos of flowers 
Avitli steam, but obtained no oil, nor even an aqueous distillate of pleasant 
odor. Many extraction experiments with different solvents have shown 
that the perfume is very easily destroyed by heat so that the temperature 
used in handling these flowers must never rise above 40®. Extraction 
vntln low-boiling petroleum ether and distillation of the petroleum ether 
in vacuo gives a gummy oil with a satisfactory odor. The best results 
which we have obtained thus far are by enfluerage with paraffine oil, 
the operation being carried out as detailed above under champaca. The 
season, weather conditions, and time of day seem to have a very pro- 
nounced effect on the amount of perfume in these flowers, and we have 
not yet vnrked out all these factors. 
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"We have distilled 100 kilos of the roots of Gurcuma zedoaria Rose.. 
■svMch is very ahundant in many localities near Manila. Sixty-five grams 
of oil (0.665 per cent) were obtained and also 40 grams of a volatile, 
beautifully crystalline solid. 

The oil has a dark, greenish-brown color and a pleasant, slightly 
eamphoraceous odor. It is probably optically inactive; certainly its 
optical activity does not exceed The oil is so dark as to preclude 

30° 30° 

more accurate measurement. Specific gratityj-js" =0.933 ; K-p '=1.4930. 

It is readily soluble in two or more volumes of 80 per cent alcohol. 
On distilling the lowest boiling portions of the oil in vacuo, it loses its 
eamphoraceous odor (probably due to eineol) and the scent then becomes 
quite flower-like. Although oil of zedoaxy is one of the oldest known 
essential oils, very little has been discovered concerning its composition. 
A study of the chemical composition of this oil will be taken up later. 
It is to be noted that the specific gravitj’ of the oil I obtained does 
not agree with the %ure.'i recorded in the literature for oil of zedoary. 



THE OXIDATION OF PHENOL: THE EFFECT OF SOME 
FORMS OF LIGHT AND OF ACTIVE OXYGEN 
UPON PHENOL AND ANISOLE, 


By H. D. Gibbs. 

{From the Labomtori/ for the Ifwestigation of Foods and Drugs, 
Bureau of Science, Manila, P. I.) 


I haye shown ^ that neither pure phenol^ moist crystals^ nor a solution 
of the crystals in water are affected by the intense sunlight of this 
locality when exposed in sealed glass tubes in atmospheres of nitrogen^ 
hydrogen, or carbon dioxide. 

Kohn and Fryer* have exposed both pure phenol crystals and moist phenol in 
vacuo and found the light to have no effect. From these experiments they, 
and Richardson/ conclude that the reactions responsible for the red coloration of 
phenol are due to hydrogen peroxide oxidation and that the presence of water, 
oxygen, and sunlight are all necessary factors, the absence of any one of which will 
prevent the reaction. 

These writers, as I have shown,* are correct in their opinion that the cause 
of the red coloration is oxidation and I have isolated the products to be expected 
from such a reaction, namely, quinone and catechol. Another substance which is 
probably formed during the reaction is quinol and the presence of tlie condensa- 
tion product phenoquinonc is extremely probable. 

Kohn and Fryer state® “since the coloration is alw’ays accompanied by the 
absorption of moisture, the presence of moisture is most probably intimately* as- 
sociated with the formation of the color’’ and* “'in the absence of moisture no 
coloration takes place.” 

Since writing the first article ^ Compounds which Cause the Eed 
Color in Phenol/^ this phase of the question ha& been investigated and 
I find that these statements are not in accord -with the facts. It is not 
surprising that Kolin and Fryer were led into this error, for the character 
of the sunlight available to them and the atmospheric conditions in their 

^This Journal, Sec. A, (1908), 3, 36L 

-Journ. Soc. Ghem. Ind. (1893), 12, 111, 

^Ihid, (1893), 12, 415. 

* Log. cit. 

*Loo. cit 110. 

*IfOO. Git, 111. 

'^Loo. dt 
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'.oralitT are iiar^lh' comparable Tritli those in which I have worked in the 
Tiopics. 

Rieliard^on' says: '•T)r. Kolin also tells me that a degree of darkening in 
plienoL snch as was obtained by me after three days’ exposure in Clifton, England, 
C'onld only be produced after many weeks under the conditions under which he 
lias exposed it in Liverpool/* and Kohn himself remarks ® that in his own experi- 
ments the exposures have been made more under the conditions under which the 
tisnal reddening of phenol occurS; the samples being exposed in the south windows 
of a well lighted room. 

I am led to believe that active oxygen in any of its forms will react 
witli pure, dry phenol and consequently produce the coloration. Kolm 
and Frt’er *“ think that the oxidation of phenol goes on in the absence 
of light and they make tlie following statement : 

"In rpspeet to the action of light a series of experiments showed that the 
f'olovatiou is produced in the dark, although slowly, end therefore the light acts 
as an accelerator of the change onlj' — ^an action of which there are many other 
instances. * * * 

They made exposures of dry phenol in diy air to the light conditions 
in their loealitv- and found no coloration in seven months. I have, 
incidental to .other work, exposed dry phenol in drj', pure oxygen to the 
diffused light of this laboratory for several weeks, and moist phenol to 
moist, atmospheric air in the dark at room temperature for two mouths 
without any appreciable coloration becoming visible. Nevertheless, it 
can not be considered proved that there is no reaction between oxygen 
and plienol in the dark. In fact it is probable, from considerations 
which will be advanced later, that a slow reaction takes place. 

Hydrogen peroxide reacts readily and I will show, in the experimental 
part of this paper, that dry ozone is very reactive, either with the pure, 
dry crystals or with melted phenol. The intimate association of water 
with the coloration, which Kohn and Piyer observed, is thus explained 
not as a compound necessary to the reaction, but as one of tiie products 
of the reactions: 


C,H,0n+0=C,H,(0H),, 
C,H*(OH,),-f-0=Gon,0,+H,0, or 

There is no doubt, however, but that the rate of oxidation is more 
rapid in the presence of moisture. 

ampman. Chadwick, and Ramabottom" found that the presence of moisture 
in the reaction between carbon monoxide and oxygen in the presence of ultra- 

^ Loc. cii; 415. 

* Loc. cif., 41 fl. 

“Loc. eit, 111. 

^Joum. Chem. 8oe. London (1907), 97, 943. 
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violet light increases the rate of the formation of carbon dioxide and that while 
dry carbon dioxide is decomposed by the light, in the presence of moisture no 
decomposition could be detected. They conclude that in a photo-chemical reaction, 
the catalyst (moisture) exerts a marked influence in determining the mode of 
distribution of the energ;)’ amongst the molecules of the reacting substances. 

ESPEEIMEXTAL. 

C’rystals of purest phenol were placed in a Lulb tube and heated in 
an atmosphere of dry hydrogen until about 75 per cent volatilized. After 
cooling in the current of hydrogen, this gas was replaced by drj^ 
atmospheric air which had been passed through a piiriftdng chain. The 
tube was then carefully sealed and placed in the sunlight^ at a tem- 
perature of about 30®. The crystals colored slowly with liquefaction, 
until the entire mass had changed into a liquid of a deep red color. 
The coloration was first noticeable in two hours and liquefaction was 
complete after about five da 5 ’'s, depending upon the quantity of phenol 
and oxygen present, the size of the tube, the quality of the glass, and 
some other factors. The experiment and results described were dupli- 
cated several times. 

This work was then repeated with the utmost care and with an ap- 
paratus especially designed to eliminate all known sources of error. It 
permitted the double distillation of phenol over sodium in an atmosphere 
of dry, piU*o hydrogen and the condensation of any desired fraction in 
two tubes which could be sealed out of the apparatus independently of 
each other, the replacement of the hydrogen with purified, dry at- 
mospheric air or oxj’'gen, and the treatment of one or both of the tubes 
with ozonized oxygen in the dark. During all of these operations there 
was no possibility for the entrance of moisture, for all of that portion 
of the apparatus between the extremities of the drying tubes at both ends 
of the chain was composed of glass vessels sealed in a continuous chain. 

DESOKIPTION OF APPAEATUS. (PIG. 1.) 

The gases employed, hydrogen, atmospheric air, and oxygen, were purified by 
passing through concentrated sulphuric acid, two tubes of calcium chloride, one 
tube of soda lime, a combustion tube filled with purified asbestos heated to 
redness, and then into the chain of apparatus shown in fig. 1. Here the gases 
successively passed through a saturated solution of caustic potash, A, con- 
centrated sulphuric acid, J5, three tubes of phosphorus pentoxide held in place 
by plugs of glass wool, G, D, and E, an ozonizer of the Piemen’s « form, F, and 
a tube of tightly packed glass wool, Q, The next portion of the apparatus con- 
sists of an arrangement of tubes and distilling flasks, inclosed in an asbestos 
oven, for the handling of the phenol, and the tube of phosphorus pentoxide M, 
with its end dipping under mercury in the dish to exclude moisture. All of 
the apparatus from A to N was connected by glass seals. 


^^Ann. d. Phys. (1857), 102, 120. 
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DRTIXC THE APPARATUS AK^D THE PHEHOL. 

After the complete chain was closed by glass sealSj with the exception of the 
two extremities and the stopcock g, the combustion tube was heated and a slow 
current of hydrogen passed through for six hours. The portions of the ap- 
paratus inclosed in the asbestos oven, shown in fig. 1 by the hea'V’y lines, and 
also the tubes F and G were heated to 140° for four hours after which the 
hydrogen current was stopped and the apparatus allo'sved to stand for ten days. 

A pure sample of about 400 cubic centimeters of colorless phenol was em- 
ployed as a starting material. It was distilled over a small piece of metallic 
sodium^® and the middle fraction collected in a receiver arranged to exclude the 
liglit. After cooling, the fiask was gently shaken and the crystals which im- 
mediately formed represented only about one-half of the total mass, owing to 
the sudden rise in temperature due to the crystallization of the supercooled 
liquid. Tlie melted portion wms at once drained from the ci*ystals. These were 
again distilled and the middle fraction collected in the fiask I through the side 
tube. A small stick of metallic sodium was dropped in, the side tube sealed, 
and a slow hydrogen current turned on. The purified sample was again dis- 
tilled, the first fraction passing out through the tail of the stopcock g and the 
middle fraction condensed in the flask H without stopping the distillation, by 
quickly turning the stopcock. The flask I was then removed by sealing the outlet 
tube below the stopcock g. 

The asbestos oven was heated to from 160° to ISO® in the steady current of 
hydrogen for two hours, the phenol partly vaporizing and collecting in the 
receiver L, A small flame -was then placed under the fiask 3 and the phenol 
boiled until about one-third had passed through the tubes J and K and col- 
lected in JET. Tlie source of heat %vas removed from the oven and the phenol 
condensed in the tubes J and K until they were about one-third filled. The 
whole apparatus was cooled in the current of hydrogen and the distilling fiask 
sealed out of the chain by closing the tubes at 1 and o. The residue in the 
distilling flask was colorless. 

In order to change the gas in the apparatus and avoid the phenol coming in 
contact with oxygen w^hich had not been heated (to eliminate the possibility of 
the presence of ozone) the outlet a was opened and the hydrogen in the com- 
bustion-furnaec displaced by air. The combustion-furnace 'was again heated, 
the outlet a sealed, and the hydrogen throughout the apparatus displaced by 
air. The tube K was removed by careful fusion at the points d and e. 

The phenol in this tube (K) colored gradually when it was placed 
in the direct sunlight until the oxygen was pr«actically all in combina- 
lion. Oji breaking one of the points under water, the amount of oxygen 
which had combined was shoTO by the amount of water sucked in. 
Other tubes sealed in the same way were found to color more or less 
rapidly depending largely upon the temperature. 7711611 cooled by con- 
tact with broken ice, the coloration was only visible after several days^ 
exposure to a bright sun. 7\Tien the temperature was nearly that of 
the melting point of phenol, the color appeared in from fifteen minutes to 

^‘^The sodium employed was in the form of sticks inclosed in small glass 
tubing into which it has been introduced by melting in vacuo. Sections of the 
tube of the desired length were broken and immediately dropped into the distill- 
ing flask. By this means sodium of a comparatively pure quality, free from 
moisture and hydroxide, was obtained. 
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one hour, probably because minute particles had been melted. Se\eial 
tubes after exposure were tested for the presence of ear])on dioxide by 
dippinsT the point under a clear solution of barium hydroxide and allo'vv- 
ing a small quantity of the solution to be sucked in. Small quantities 
of carbon dioxide t^'ere indicated in every ease. About 2 grams of pure 
plienol sealed, in a dry, purified atmosphere containing a little more 
oxygen than atmosplierie air, in a 200 cubic cexitimeter flask with two 
outlet tubes, was exposed to the direct sunlight for a month and then 
tested for carbon dioxide by aspirating the gases through a barium 
hydroxide solution. All necessary precautions to avoid the introduction 
of the carbon dioxide of the atmosphere were taken. The tips of the 
outlet tubes of the flasks were not broken until the rubber tube con- 
nections were in place, a clear solution of barium hydroxide contained 
in a ?7 tube attached, and soda lime tubes and a wash bottle containing 
a concentrated solution of potassium hydi'oxide, to prevent the entrance 
of carbon dioxide, connected. A considerable amount of carbon dioxide 
w'Hs indicated by the heavy precipitate of barium carbonate. 

After the nil>e E had been sealed off, the atmosphere in the apparatus 
was replaced by pure oxygen, the tube J being wrapped in ])lack paper 
to exclude the light. coloration of the phenol could be observed, 
The tube J containing the phenol crystals was then packed in broken 
ice aiul the oxygen current ozonized by connecting the terminals of the 
ozonizer F ^ith an induction coil. The reaction between tlie ozone and 
the cold phenol crystals was at first very slow^ no appreciable coloration 
being vi.-iblu for several hours. However, when it had begun, the action 
proceedci] wirli increasing velocity, no ozone escaping from the reaction 
tube containing the plienol after the reaction was well under way. How- 
ever, before that time a small quantity of supercooled, liquid phenol 
farther along in the apparatus, at the point colored instantly upon 
the contact with the ozone, but none of the latler escaped at A", as was 
proved by repeated tests. In both cases the first color was bright yellow : 
Till- color gradually extended tlirougliout the ma.s.s and dianged from 
yellow to ])ink and finally to a dark, reddish-brown with gradual liqiu^- 
f action of the crystals. 

Another experiment was carried out in the same way, exeqd that the 
phenol in the tube J was not cooled witli ice and was iji the form u 
supercooled liquid. In this instance the phenol colored v'iih great rapid- 
ity and no ozone escaped to the tube /. The liquid phenol in f, in this 
experiment, was not protected from the diffused dayliglit of the room, 
and nevertheless remained colorless after exposure to the rapid current 
of oxygen throughout the entire experiment which lasted for fourteen 
days.^** On bubbling the oxygen escaping at E throiigli a potassium 

« The pheiK^ was subjected to the action of the oxygen current for this length 
of time for the reason that the ozonizer was rather feeble and produced only a 
small degree of ozonization. 
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iodide-starch solution, no coloration was produced., showing that the ozone 
was entirely removed ])y reaction with the phenol. Carbon dioxide is 
given off in considerable cpiantities during the reaction. 

The tube J was finally opened and a study of the reaction products 
made. The reddish-brown liquid was shaken with water^ the insoluble 
portion separated and the aqueous solution extracted repeatedly witii 
chloroform and ether. These extracts were found to contain considerable 
quantities of unchanged phenol, small amounts of quinoiie and catechol, 
and considerable amounts of quinol. 

The aqueous solution contained an acid which was volatile with steam, 
reduced ammoniacal silver solution and mercuric chloride, was precip- 
itated by calcium hydroxide, and on boiling precipitated calcium oxalate. 
It gave an orange-yellow precipitate uith plienylbydrazine in tlie cold. 
This precipitate on purification and recrystallization formed yellow 
crystals. Even though an insufficient quantity of the plienylbydrazine 
compound was obtained for an analysis, it is reasonably safe to assert 
that the acid in aqueous solution was glyoxylic acid. 

Several expeiiments were completed in the same manner with the 

N 

-difference that the issuing gases were passed through solutions ol 
barium hydroxide. The following was the result: 

CfrAms. 


Carbon dioxide evolved 0.11 

Weight of the mixture in the tube J when the evolution of 
carbon dioxide had practically ceased' 3.00 

Acidity of aqueous extract was equivalent to IS cubic centi- 
meters ^=glyoxylic acid (CHO.COOH) equivalent to 4.4 

per cent of the residue. 0.13 

Chloroform extract O.tU 

Ether extract 0.23 


The chloroform and ether e.xtracts were dried in a vacuum desiccator with the 
loss of considerable of the products. The principal loss in weight was due to 
phenol vaporized. 

Two grams of another residue, on distillation with steam gave an 

N 

acid distillate equivalent to 16 cubic centimeters alkali which, cal- 
culated as glyoxtiic acid, equals. 5.9 per cent. 

THE ACTION OF OZONE UPON TTIENOL. 

Otto observed that ozone reacts with phenol producing u red color. 
He studied the reaction at 16° and 50° and isolated no reaction product?. 

Dry ozone is, in general, not reactive. It is more reactive when 
iraves of moisture are present.^’' Pure, dry, ozonized oxygen will react 

Fischer, E., Ber, d. deuischen chem, Ges, (1SS4), 17, 577. 

Amu chim. ei phya,, Paris (1898), III, 13, 130. 

*'Uhrig, Richarz, Phys. Ztachr. (1905), 6, 1. 
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C\Z once ivitli 'oure, moisture-free plienol in tlie liquid state and more 
slouiy Vi'heii the phenol is in the fonn of ciystals. The reactions which 
rake place are largely influenced by the temperature. At the room 
temperature, 30 y, the first action is the production of quinone, and 
possibly quinoi, as indicated by the coloration. As the reaction proceeds 
an ozonide is undoubtedly produced. This is evidenced by the copious 
evolution of carbon dioxide and the formation of glyoxylic acid, a 
reaction analogous to the breaking dotvn of the triozonide of benzene, 



(^^^^'';>0,4-3H„0=2CH0 . CH0+2C0„+4H,0, 



as demonstrated by Harries and Weiss.^® 

When ozone acts upon dry phenol, the water which seems to be neces- 
sary to the brealring dovni of the ozonidC;, and which also accelerates the 
:v-r -ti.'-u. :■= during the formation of quinone as follows; 

. 0H+20=C,H,02+H,0 

"^Vhen ozone reacts upon moist phenol, the same reaction products are 
produced, quinoi resulting in larger quantities than quinone. 

Wliether it is the diozonide of quinone or the triozonide of quinoi 
which breaks down according to the reactions — 


or 


0 

C 

<[ k> 0,--?H,0„=-3H00C . CH0+?C0..+?H.,0 
HC\/CH 
C 
O 


H 

O 



=2HOOC . CH0-i-?C0„+H:„0 


^ Ber. d, deutschen chem, Ges. (1004), 37, 3431. 
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lias not been detcmined. When dry ozone comes in contact with dry 
phenol, cooled in an ice bath, the velocity of the reaction is very much 
reduced; the products, however, appear to be the same. Carbon dioxide 
is evolved and no ozoiiide can be isolated. No attempts have been made 
to work at lower temperatures and employ solvents for the phenol, with 
the view of isolating an ozonide. 

THE ACTION OF NASCENT OXYGEN, LIBEIfATED AT THE ANODE, UPON 

PHENOL. 

By the action of the alternating current upon aqueous solutions of 
phenol in the presence of magnesium sulphate and magnesium hydrogen 
carbonate, Drechsel has obtained catechol, quinol, phenolsulphonie 
acid, y diphenol, formic acid, oxalic acid, succinic acid and a number of 
other products. The action of the alternating current in aqueous alkaline 
solutions has also been studied. 

Bartoli and Papasogli have studied the products of the action of the 
direct current upon alkaline solutions of phenol. 

It is to be expected that the oxidation of alkaline solutions of phenol 
will produce more complicated reaction products than when an acid 
solution is employed, for the reason that quinone is so easily oxidized to 
complicated products in presence of alkalies. 

EXPEBIHENTJlL. 

A concenti*ated aqueous solution of phenol, acidified with sulphuric acid to 
facilitate the passage of the electric current, was divided between two vessels con- 
nected by a syphon, and electrolyzed with a direct current passing between plati- 
num electrodes placed one in each vessel. 

Wliile the evolution of hydrogen was quite brisk from the cathode, very little 
oxygen escaped from the anode. The solution surroimding the anode quickly 
assumed a yellow color deepening to a red, while that surrounding tlie cathode 
remained colorless. The anode became coated with a thick layer of a yellowish- 
red substance which was removed from time to time by washing the electrode in 
alcohol. I'liis coinpoxind is insoluble in water, soluble in alcohol and in phenol, 
imparting to both solutions a brilliant red color. It is in all probability one of 
the condensation products to which the coloration of phenol is to bo attribiited. 

The solution around the anode was found to eoiiuiin considerable quaniitics of 
quinone. No complete investigation of the reactions involved was aliemiDted. 

THE QUESTION OF THE CHEMICAL ACTIVITY OF OXYGEN GAS IONS. 

Experimental data seems to point to the fact that gas ions are not 
reactive in the chemical sense. 

Gockel®^ found that the ionization of ozonized oxygen made by passing oxygen 
over moist phosphorus was not destroyed by passing the gases through various 

» Jowni. /. vrakt. Ghem, (1884), 2, 20, 229; and (1888), 2, 38, 67. 

Compt. rend. Acad. sci. (1882), 94, 1339; Gass;, chim. iial. (1884), 14, 90. 

^PhyB. Ztschr. (1903), 4, 602. 

82592 4 
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Foluri-.M. -.vater, pornssiun. IiT.3roxide, dilute and concentrated sulphuric acid, 
permanganate, pprogallol, potassium iodide, and oil of turpentine, even 
the ozone was in some cases corcpletelj* removed. 

Bredi'Z and Pemsel " observed that the rate oi tlie oxidation of sodium sulphite 
is EOt accelerated when the air, before passing into the solution, is exposed to 
the action of ultra-violet or P.Onigen rays, uranium or phosphorus. Ewan ^ after 
studvirLff the slow cxidatlon of phosphorus, sulphur and aceteldehyde, concludes 
tl:at in the process only a small portion of the oxygen which is dissociated into 
its atenzs takes part in the oxidation. Tan’t Hoff'’ in commenting upon the w’ork 
o: Ewan says that the oxidation may be due to oxygen atoms or oxygen ions and 
ihsit it is r.ct due to ozone. Eder balances the evidence by saying that in the 
present sitite r,i our knowledge it is by no means excluded that oxidation is 
accekrared by ccritact of zhe oxidizable substance with the oxygen which has been 
by exposure to light and that ozone formation and ionization are ae- 
:oiiipa nyin g phenomena. 

From tiie experiments performed with the apparatus shown in fig. 1 , 
it is to be concluded that another instance has been added to those 
above cited, pointing to the inr.riivflw of the oxygen ions in the process of 
oxidation. By means of this apparatus pure, dry ozonized oxygen was 
brought into contact with pure, dry phenol in the dark. The tube con- 
taining a length of 1 ? ''mtinieters of tightly packed glass wool removed the 
i ■•:.= T'r ‘'/huO’* i by brush discharge in the tube F, so that it is to be 
-2 that oxvgen in the condition of and O 3 (and perhaps some 
-b;? to an cauilibriuni 20) only pass into the tube J con- 

taining the phenol. In some experiments the glass-wool filter w^as 
emitted fr^m the chain and in others it was in place as shown in fig. 1 . 
In both cases the reaction %vith phenol in the liquid state, supercooled or 
pr-ct-cdod at onoe upon contact with the ozone, no ozone escaping 
reaction with tl:c piiirncl, u iiih; with phenol which was entirely crystalline 
the reaction w^as very much diminished in speed. ISTo variations were 
noiei btftwoim :;i:- rare or character of the reaction due to the presence 
or aV'Stnce of the ion filter in the apparatus chain. 

While it is to be concluded from those experiments that ozone is a 
form of oxygen reactive with phenol, with or without the presence of 
the g.is ion?, it is not proved, from the method of experimentation, that 
tlie gas ions exert no influence. 

«Dammer, Handbueh d- anorg. Chem. (1903), 4, 122j Eder, Photochemie, 
Halle, a/S. (1900), ST; JaJire&h. d. Client. (1899), 1, 380. 

“C/icm. 2 V€".cs. (iS94), 70, 90. 

^ZtschK f. phye. Ghent. (1895), 16, 411. 

“ Photochemie, Halle a/S. (1906), 87. 

"** TV' iih respect to the removal of the ious fonned by the action of Bbntgen 
rays see Thomson and Rutherford, Phil. Mag. d Journ. Sci. (1896), 42, 392. 
With respect to ions formed in other ways see Ck>nduction of Electricity through 
Gases, 19*00, 11- On page 39 Thomson states: **From these numbers we conclude 
that the ion& produced by Rdntgen rays, by radio-active substances and by ultra- 
violet light are identical, a conelusion which we shall find confirmed by several 
other courses of reasoning.'* 
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INFLUENCE OF a?HE GLASS OF THE CONTAINING VESSEL ON THE HATE OP 

COLORATION. 

Different varieties of glass have been found to shovr different absortion 
values to short wave lengths. Atmospheric air is more opaque to the 
most chemically active ultra-violet rays than fluorspar, rock salt, or 
quartz.^^ 

Phenol exposed to the action of the sun^s rays is colored more rapidly 
under quartz glass than under ordinaiy glass. A sample of pure phenol 
was divided into two equal portions in watch glasses, one covered by a clear 
glass dish and the other by a quartz dish of almost exactly the same thick- 
ness, and placed side by side in the sun. The sample protected by the 
quartz glass distinctly showed more coloration in two hours. After 
several da5"s the coloration of the two samples was found to have deepened 
in about the same ratio. 

Two small, thin glass bulbs of equal size inclosing equal quantities 
of phenol, were placed in the sun, one protected by a soda-glass dish 
and one by a quartz dish. The coloration was noticeably more rapid 
under the quartz than under the soda glass. Layers of equal thickness 
showed the difference in color to be marked when viewed through a color 
comparator. 


THE PRODUCTION OP OZONE IN THE SUNLIGHT. 

Atmospheric air and oxygen are ozonized by ultra-violet rays, 

Lenard ^ has shown that under their influence gases become conducting and in 
the case of oxygen, ozone is formed. These effects were brought about in air by the 
short wave lengths to which the atmosphere is comparatively opaque. Lenard’s ^ 
observations that coal gas or an atmosphere charged with coal gas is even more 
opaque to the short wave lengths than pure air has been confirmed by J, J. 
Thomson.®* Eegner has found the wave lengths below 200 to be ozone produ- 
cing, while those above 257 have the opposite effect. Since Meyer observed 
that the ozone absorption spectrum shows a maximum at wave length 257 
it is to be expected that these waves will be most active in the process of deozoni- 
zation. The oxygen absorption spectrum*® begins about the wave length 193 
and extends farther into the ultra-violet and Lenard®* found that the region of 
, greatest ozone production lies between the wave lengths X40 to 190 

Since only the absorbed rays produce chemical reactivity it is evident 
that, as the character of the vibrations changes from the shorter to the 
longer wave lengths, the ozonization process is changed to one of 

Lenard, Ann. d. Phys. (1900), 306, 486. 

«» Ann. d. Phys. (1900), 70, 486. 

^Phil Mag. (1897), 43, 254. 

^ ProG, Cambridge Phil. Hoc. (1908), 14, 419, 

^^Ann. d. Phys. (1906), 325, 1033, 

^Ibid. (1903), 12, 849. 

®®Kreusler, Ann. d. Phys. (1901), 6, 4l8. 

•‘IfOC. cif. 
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-iictozoniHatioUj the ehacge in wave length producing this^ effect being 
GO a/ 4 : that is. from 193 to 2o7 fxfi. The sun’s rays being a mixture 
of wave lengths constantly changing in character as they pass through 
the earth's atfnosphere, the shorter being absorbed^ and, as suggested by 
Tish.er and Braeimior,^"’ with the formation of ozone^ it is reasonable 
to suppose that the ozomzation process gradually changes to one of do- 
O 2 o:iizat:orx as the earth’s surface is ai'>proaciied and that greater quantities 
r*f ozone are not found near the surface, not so much through the destruc- 
tion of ozi.tne by oxidation, as Fisher and Braeluner have advanced, as 
rhrouadj fne influence of tlie longer wave lengths/® the temperature also 
being an important factor. From the experiments of Eegener it may be 
assumed that tliere is an equilibrium between Oo and O 3 , at every tem- 
perature, and that the concentrations of the molecular oxygen and the 
ozone depend, other conditions being equal, upon the concentrations or 
intensities of the various absorbed wave lengths in the rays to which the 
gas mixture is exposed, ilorcover Brincr and Durand have found that 
the temperature is an important factor in this equilibrium. Oxygen, 
under tlie influence of the silent discharge, reaches an equilibrium with 11 
per cent ozone formation at — 78^^, while at — 194® the conversion to ozone 
is practically quantitafivo. 

Filter and, ikitel found that amalgams of sodium or potassium in- 
rios'c-i in glass huve a negative charge in the daylight. J. J. Thom- 

son,"* referring to their work, stated that ^^The glass vessel would stop 
any small quantity of ultra-violet light which might be left in the light 
after its passage through the atmosphere.*’^ In this reference he must 
hare had in miiKl the shorter wave lengths, for it can not be doubted but 
tijitt w*ne iengihs shorror than 300 / 4 /a rocich the surface of the earth. 
Krhnond EccqucrcL,’’’' .‘^ixty-sLx years ago, with a crude apparatus and a 
iiiiii-ghis- prism, ^lu•c(ieded in i^hotographing tlie suiFs spectrum to aboxxt 

^ Ber, d. deutsclicn clicm. Oes, -lOOa}, 38, 2039. 

^ Ozone in tlie upper aTmo>^phore will be swept to the surface by air currents. 
The variation in the amounts found in the surface atmospliere may be thus 
aeoounied for. 

Feyrou iCompt. rend. Acad. sci. (1894), 119, 1206) could find ozone in the 
atmosphere of Paris ouly when there were high winds. He, however, rather at- 
tributes the results to the circulation of ozone formed over growing crops. 

He Thierry (/bid. (1897), 124, 4C0) has observed that the quantity of ozone 
in the atmosphere increases with the altitude. At Chamonix, altitude of 1,050 
meters, the amount found was 3.5 milligrams, while at Grands-Mulets, Mont 
Blanc, altitude 3,020 meters, 9.4 milligrams per 100 cubic centimeters were found. 

Hartley {Joum. Chem, 80 c. London (1881), 39, 127) states, “The foregoing 
experiments and considerations have led me to the following conclusions: First, 
that ozone is a normal constituent of the higher atmosphere. Second, that it is 
in higher proportion there than near the earth’s surface.” 

”Coinpt. rend. Acad. acf. (1907), 145, 1272. 

* Conduction of Electricity through Gases, Cambridge Univ. Press (1906), 251.. 

» Ann. d. cAm. et phys. (184S), IIT, 9, 298. 
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the wave length 3^8 iifi. Photographs made with improved apparatus 
show the Fraunhofer line U which has the wave length 294:.8 /xjn, fSince 
the limit of visual sensibility of the human eye is about 400 ftfi (i^utting 
says 330 fifi) the above statement of Thomson can not be considered as 
being strictly accurate. 

It is evident that ultra-violet light will penetrate to the interior of 
a glass vessel exposed to the sun’s rays, the quality of the glass being 
an important factor. Eegener^^ states that glass absorbs the ultra-violet 
rays below the wave length 300 /a//.. Fisher and Braehmer have ob- 
served that the coloration of manganese glass is produced slowly in the 
sunlight, more rapidly in high altitudes than in the lowlands, and in 
a few hours on exposure to the rays of the quartz-mercury lamp, and 
further that this effect is due in the latter case neither to the cathode nor 
Eontgen ray, but to the ultra-violet light."^^ 

From these considerations one would expect that, under the most 
favorable conditions, the production of ozone in the atmosphere at sea 
level would be at a minimum (in the absence of other catalysts than 
sunlight), while if the atmosphere or oxj^gen were inclosed in a glass 
vessel, possibly only traces or none whatever would be produced as a 
result of the action of the sun’s rays and that if an equilibriiirn between 
ozone and molecular oxygen is established it will lie at the point where 
the ozone concentration is extremely minute."*® 

^Yhile it is possible that ozone may be produced by radioactivity, since 
radioactivity is present in the atmosphere and M. and Mine. Curie have 
found that radioactive barium produces ozone in the air and Richarzy 
and Schenk^® have shown that ox 3 ’‘gen is ozonized with feebly radioactive 
radium bromide, it does not seem probable that an equilibrium between 
the two oxygen states will be serioush" affected by this influence, or 
that it requires serious consideration among the causes which produce 
the oxidation of phenol. 

EXPEEIMENTAU. 

Two soda-glass tubes, GO centimeters long and 16 millimeters inside diameter, 
the glass less than 1 millimeter in thickness, were thoroughly dried and scaled, 
inclosing an atmosphere of pure, dry oxygen, free from ozone and gas ions and 
placed in the direct sunlight. The moisture was removed from the tubes b.y 
sealing them on to the drying chain (see fig. 1) previously described, at the 
point 6 and the chain was closed to moisture by a phosphorus pentoxide tube 
sealed on at the right extremity. All of that portion of the apparatus inclosed 
between the phosphorus pentoxide tubes was heated to 110° for six hours in a 

" Bull. Bureau of Standards 1908, 5, 265. 

"Loo. dt. 

^Fisher, Ber. d. deutschen chem, Ggs, (1905), 38, 946, 

"Ewell {Blecirochem. & Met. Ind. (1909), 7, 23) states that the equilibrium 
between oxygen and ozone at ordinaiy temperatures is almost infinitesimal. 

Gompt. rend. Acad. Sd. (1899), 129, 823. 

*^Jourfu Ghem. Soc. London (1904), Abs. 2, 399; Sitsiungsher. Akad. d. Wise., 
Berlin (1904), 13, 490. 
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current of oxygen. The ozone was removed from the oxygen by the combustion 
furnace and the gas ions were destroyed by the tube of tightly packed glass 
wool After cooling in the oxygen current and standing eighteen hours, the 
operaiton was repeated and the tube scaled out of the chain, 

A .second tube of the same dimension.s was treated in the same way, except that 
before sealing it was opened just in front of tlie phosphorus pentoxide tube, the 
oxygen current running at a fairly rapid rate, and a small piece of cleaned and 
ignited silver foil inserted. The seal was then made several centimeters back 
from the opening to avoid the introduction of moisture from the flame of the 
blowpipe. One end of the tube was wrapped with tin foil for a distance of 5 
centimeters and the pieces of silver put into this darkened pocket so that the 
direct rays of the ‘sun would not strike it. 

Silver foil discolors in the presence of ozone the test, however, is not as 
delicate as some others. 

After four and ten days^ exposure, respectively, the tubes were removed 
from the direct sunlight at 1 p. m. to obtain the maximum sun effect 
and immediately tested for ozone. The first tube was cooled to produce 
a slightly reduced pressure in the interior, so that on breaking the tip 
beneath the surface of a sensitive potassium iodide and starch solution 
about 2 cubic centimeters were drawm in. This solution was passed 
repeatedly from end to end of the tube and showed no visible coloration 
on standing in the dark, after twenty-four hours. The seeojul tube was 
tested by breaking the tips from both ends and washing out the gas, 
through the small opening, by means of a stream of pure oxygen. The 
issuing gas played against a piece of sensitive potassium iodide-starch 
paper without producing any noticeable discoloration. The piece of 
silver foil also was without indication of ozone. If active oxygen was 
formed in the sunlight under the conditions described, the amount was 
so minute that the delicate iesls employed were decidedly negative. 

THE EEEECT OF OZONE, AND OXYGEN AND SUNblGHT Ul»ON THE M15THYD 
KTHKE OF FirENOn, ANISOLE. 

Anisole is not colored by n rapid current oC ozonized oxygen bubbling 
tln'Oiigh it for two clays at or by exposure to direct siinliglit in the 
presence of moislure and oxygen for two months, the loinporatnro oc- 
casionally rising above 

No special atloinpts were made to purify the anisole. A sample wliicli 
had been in this laboratory for some time was distilled once and the 
middle fraction employed in the experiments. It remained practically 
colorless throughout the experiments. The fixation of the labile hydrogen 
atom of phenol prevents oxidation under the conditions of the experiment. 

*®Thomsoii and Butlierford, Phil, Mag, (1896), 42, 392. 

"Thiele, Zischr. f. off. Gliem, (1900), 12, 11. 
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THE ACTIVITY OF THE PHENOL MOLECULE. 

The measurements of the absorption-spectrum of phenol made by 
Hartley shoir a broad absorption band vrith a maximum at A.=S'5'3 
The breadth of this band depends upon the concentration. With 1 milli- 
gram molecule in 100 cubic centimeters of alcohol the extremities of the 
band are A=291.6 to S-13.1 ju/i and vdth 1 milligram molecule in 500 
cubic centimeters they are A=283.5 to 261.5 

Anisole shows the same absorption band, with the difference that it 
divides into two bands near the head. This variation shows a marked 
difference between tlie constitution of the two compounds which has 
been traced by Baly and Collie to a certain amount of tautomerism in 
phenol. The absorption band heading at about A=27'5' is characteristic 
of the labile hydrogen atom. Baly and Eubank state,"*® “These results 
leave no doubt but that phenol, under these experimental conditions, has 
not the same structure as anisole, and that the difference is due to the 
wandering of the labile phenolic hydrogen atom.” 

The active wave lengths are thus seen to be very close to the limit 
of the sun’s rays which escape absorption in the atmosphere and which 
are capable of penetrating glass. The fact that the coloration of phenol 
has been found” to be more rapid under quartz than under other lands 
of glass is evidence upon this point. The failure of Kohn and Fryer 
to obtain any coloration of pure phenol is evidently due to the at- 
mospheric conditions in Liverpool. In Manila, where this investigation 
has been carried on, the atmosphere is free from smoke and very clear 
at certain seasons of the year. The altitude of the sun is such that the 
ultra-violet absorption of the atmosphere is less than in Liverpool^, even 
if the atmospheres in the localities were equally clear. Hartley says, 

‘T have been led to attribute the limited extent of tbe solar spectrum, as 
photographed in London, to the selective absorption of rays by the tarry matters 
in the smoke of the town’s atmosphere, especially since my experience of the 
extraordinary absorptive power of benzene derivatives.” 

That the phenol molecule is activated under the conditions of the 
obsciwations described, appears to be a more reasonable explanation of 
the phenomenon than that tlie oxygen molecule is activated by available 
wave lengtlis which do not approach the region of the oxygen absorption 

^Joum. Ghent. Soc. London (1902), 81, 929. 

»md. (1905), 87, 1339. 

1348. 

‘^Loc, cit 

^Jotirn. Ohem. Soo. London (18S1), 39, 111. 
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spectrum.®^ Bancroft in expounding the second law of Grotthuss 
says: 

“If the active light is light which ia absorbed by the substance to be oxidized 
and not by tJie oxygen, then the substance to be oxidized has been made active 
by the light and the oxygen is the depolarizer. Tf the active light is absorbed 
by oxygen and not by the substance to be oxidized, then this latter is the dejx)- 
larizer and the oxygen is niado active by light.” 

Eder°*^ with regard lo this phase of the question states tliat a com- 
pound which is acted upon hy light absorbs only those vibrations of the 
liglit with which its atoms vibrate, or are capable of vibrating, in syn- 
chrony. In tliis way the absoi’ption of the light is connected with the 
intra-molecular constitution of the compound. Tiie amplitude of the 
vibrating atoms composing a molecule of a substance sensitive to liglit 
may be increased by the light waves vibrating in coincidence, and when a 
certain limit is exceeded, a breaking of the molecular bonds ensues; that 
is, })hoto-olioinii*al decomposition takes place. This effect is well exempli- 
fied liy certain color sulistanccs employed in photogi’aphy to increase the 
oi^tical sensibility of the silver saltSv®^ Bancroft says,*'^® concerning the 
action of o])ticaI sensitizers on jihotographie plates, 

“The theory of Grotthuss enables us to make a dednite statement in regard 
to sensitizers, and one that difTevs to a certain extent from any of the previous 
ones. A sensitizer must be a depolarizer, directly or indirectly. It must be a 
reducing agent in the broad sense of the term or it must bo changed into one 
by the action of light. In either case, tho sensitizer is decomposed by the 
action of light on tho sensitized plate;” and ^^Bder's theory of molecular vibra- 
tion can not account for Abney’s experiment with cyanine plates to whieli the 
silver bromide was added after tho oxi>o,sur<i to light.” 

Tlie possibility that ozone is formed during the combimitiou of 
phenol with oxygcui is not excluded. From tho fact lluit small amounts 
of carbon dioNide Inivo boon found in tho tubes of pun* ]di(‘iiol and 
purified aimosplKu-ic air aflor exposure in ihe sunlight until Ihc major 
portion of ihe oxygen Jiad (lisapjmared, it >seeras to bo quiie. ]jossihle. ihal 
the sunlight reaction produces in a m(*asure tho same prodiud^ as (in' 
reaction hoLwcon ozone niul phenol in tho absence of light. It is also 
possible (hat a p(M'()xide, oihor'tlian hydrogen peroxide, is formed during 
the rom'iion. 

*• In the case of moist phenol, where there is liydrogen peroxide formation, other 
considerations enter. 

^Journ. Phy$. Uhem» (1908), 12, 258. 

^ Ihid.f 212. *'The action of a ray of light is analogous to that of a voltaic cell 
(Grotthuss)”. 

Photoehemie, Halle a/S (1906), 43. 

45. 

^Loc. cit 360. 

^Ibid„ 376. 
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THE EEEECT OF TEMPEPaTUIiE UPON THE ACTIVITY OF THE PHENOL 

HOLECELE. 

Kolin and Fryer liave observed that the phenol residues in the 
distilling flasks are always colored. I have many times observed the 
same phenomenon on distilling phenol when access to the atmospheric air 
or oxygen was possible. When the phenol was distilled in an atmos- 
phere of hydrogen with the apparatus shown in fig. the residues 
were always absolutely colorless when viewed by the eye. No precau- 
tions are necessary to exclude light and the phenol in the Iiyrlrogen 
atmosphere will remain colorless indefinitely in the sunliglit. 

EXPERIMENTAL. 

About 50 grams of pure phenol were introduced into a distilling flask which 
was arranged with a tube reaching to the bottom, sealed in at the top of the 
neck. The phenol from the time of its purification was protected from the light 
and from contact with substances which might introduce impurities and the dis- 
tilling flask was likewise protected from the diffused daylight of the room by 
asbestos wrappings. No corks or stoppers were used in the distilling flask, glass 
seals only being employed. Tlie sample was distilled with a current of purified, 
dry, atmospheric air slowly bubbling through the tube reaching to the bottom of 
the flask. The air was purified by passing through the purifying chain fig. 1, 
previously described, -with the combustion furnace heated. 

The distillation was stopped when about 10 cubic centimeters of 
phenol remained in the distilling flask. The phenol had been at the 
boiling temperature twenty minutes, and during this time had assumed a 
light reddish-yellow color, about the shade usually produced by a few 
hours^ exposure, in contact with atmospheric air, to the sun at a tem- 
perature of about 40^. On changing the air current to oxygen and 
heating to the boiling point the rate of coloration was much more 
rapid, a ])nl]iant red being produced in a few minutes. 

A lube of pure, dry phenol, prepared by the method of distillation in 
hydrogon io ihe a]»]mrahis described, shown b}^ fig. 1, and sealed in con- 
tact with pui'ified atmospheric air, was protected from the action of light 
by heavy wi-apniugs ot tin foil, and placed in a steam bath at 100® in the 

^ Loo. cit., 108, state, “The sample was therefore carefully distilled six 
times successive! }'■ from a glass retort and the distillate collected in a glass 
receiver. The first portion of the distillate was always rejected, and a small 
residue left in the retort in each distillation. The residue left in the retort 
always possessed a dark pink tinge, which darkened rapidly on exposure, even 
in blue glass bottles”; and on page 110, “Tiie combined results of the previous 
scries of experiments show that distillation from glass vessels is really an 
elTectual means for completely purifying phenol. For our further experiments we 
therefore distilled 'absolute’ phenol under the conditions already described, and 
in order to be well on the safe side fifteen successive distillations were made. 
The final product, which was quite colorless, melted at 41® 0. * * * During 
the distillations the residue in each case turned pink, and on standing become red.” 
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dark. The steam bath was heated for seven hours a day during six days 
of the week. The tin-foil covering was carefully removed once a week 
for the shortest possible length of time, to allow examination of the 
phenol. At the end of the second week a faint reddish yellow was ob- 
served. This color deepened constantly as tiine proceeded. 

The rate of combination of the phenol molecule with oxygen, and 
consequently the formation of the color will undoubtedly bo augmented 
with a gas mixture containing a higher percentage of oxygen than 
atmospheric air. 

It is evident from these experiments, tliat for the production of the 
purest phenol, the distillation should not be conducted with access to 
oxygen. While the temperature of the phenol is elevated it should come 
in contact only with an indifferent gas. It is also probable that the 
combination with oxygen goes on at all temperatures down to the ab- 
solute zero, the temperature being an important factor of the rate. 

INFLUENCE OF THE ALTITUDE OF THE SUN UPON THE RATE OF 

COLORATION. 

I believe that I have noticed a difference in the rate of coloration of 
phenol at different seasons of the year. Wlmn the sun is directly over- 
head, which occurs twice a year in this latitude, there is apparently a 
more rapid production of the red color than when it is in the far south 
in December and January. This observation is attended by so many 
factors that it is difficult at this time to make any positive statement. 
A more complete series of observations and measurements extending over 
a long period of time will be necessary before any definite results can be 
obtained. 

It is obvious that the rays pass through a thinner layer of atmospbei^c 
in reaching the surface of the earth wlion tlio sun is in the zenith and 
therefore the ultra-violet absorption will vary at different seasons of the 
year, and since tlie sliorler wave lengths undergo refracjtion to a lessor 
extent than tlie longer, a greater proportion of the shorter waves reach 
the earth's surface when the sun is directly ovorlioad. 

It is possible tliat those considerations prodiu'i^ difforerit liglit offoots 
in tlie Tropics, wdiere tlie snn is sojnetinies in iho z(‘niLIi, ilnni in (lie 
temperate and arctic zones where it never readies tlie same eondition.*^^ 

The admirable observations of Cornu have sbown that Uio limit of' the 
sun’s spectrum is variable, according to tlie state of the atnH)s])hero and 
the altitude of the sun and that the longest ultra-violet spootnun was 
obtained near noon at the highest elevations.®^ 

«^The attempt to photograph the sun spectrum to shorter wave lengths than 
any recorded will shortly be made in this locality by the writer. 

^Compt, rend. Acad. sci. (1879), 88, 1101. 

(1879), 89, 808. 



THE OXIDATION OP PHENOL. 


151 


SUMMARY. 

1. Pure phenol remains colorless in the sunlight when in contact with 
the indifferent gases^ hydrogen^ nitrogen and carbon dioxide. 

2. Pure phenol will become colored in the presence of oxygen. 

In the dark the rate is not appreciable at room temperatures. It 
increases with rise of temperature^ can be measured at 100°, and at the 
boiling point of phenol is fairly rapid. 

In the sunlight the rate of coloration is rapid and increases directly 
with the tempei’ature. 

3. The cause of the color is oxidation. 

The principal products of the oxidation are quinol, quinone, and 
catechol. Some carbon dioxide has been found. 

The principal colored compounds are probably quinone condensation 
products. The formation of the intense red condensation product pheno- 
quinone is probable. 

4. Active oxygen will unite with phenol with considerable ease and 
rapidity. 

Ozone is very reactive. Quinol, quinone, catechol, glyoxylie acid, and 
carbon dioxide have been identified among the products of the action 
with ozone. No ozonide has been isolated. 

Oxygen liberated at the anode reacts with phenol. Quinone is one 
of the reaction products. 

5. The experiments argue against the chemical activity of the oxygen 
gas ions. 

6. The glass through which the sunlight acts upon phenol in the 
presence of oxygen has an influence upon the rate of reaction. Glasses 
having the most complete ultra-violet absorption retard the reaction in the 
greatest degree. 

7. Ozone could not he detected in pure, dry molecular oxygen sealed 
in a glass tube and exposed to the sun. 

8. The altitude of the sun, the thickness of the atmosphere through 
which it acts, and the atmospheric conditions undoubtedly influence the 
rate of the coloration of phenol. 

9. The methyl ether of phenol, anisole, is not colored by ozone or 
oxygen and sunlight. 

The fixation of the labile hydrogen of phenol decreases the sus- 
ceptibility of the compound to oxydizing influences. 

10. The reactivity of the phenol molecule is augmented by the absorbed 
wave lengths at about A=291 to 243 and iis far as has been observed 
the same effect is produced by higher temperatures. The oxidation. and 
consequent coloration of phenol goes on under both influences. 

11. The purest phenol can only be distilled out of contact with oxygen 
Hydrogen has been employed in this work. 




ON A RAPID CLINICAL METHOD FOR DETERMINING THE 
AMMONIA COEFFICIENT OF URINES. 


Raymond F. Bacon. 

{From the Chemical Laboratory, Bureau of /Science.} 


The ammonia coefficient of a nrine is a number corresponding to the 
percentage of the total nitrogen -which is px-esent as ammonia or am- 
monium salts. The normal xirine of adult human beings has an am- 
monia coefficient of 4.1 to 4.64 per cent. This amount may increase in 
Tarious pathologic conditions until half of the nitrogen in the urine is 
excreted as ammonia and ammonium salts. Sxich a condition indicates 
A’ery serious disturbances in the metabolism of the patient. 

The present methods of determining ammonia in the urine are 
quite tedious; they require a rather long process and considerable 
apparatus. The xisual method employed is the distillation of the urine 
■with a mild alkali (magnesia, sodium carbonate, etc.), the evolved 
ammonia being absorbed in standard acid and the amount determined 
by simple titration. The total nitrogen is estimated by the Kjeldahl 
method or less accurately from a determination of the urea in the urine 
by decomposition -with an alkaline hypobromite. A certain amount of 
urea is always decomposed by tlie alkali in the distillation method; this 
entails the appplication of a correction to the results as obtained by the 
above process. The value of this coiTection is usuallx" dcteriiiinccl, after 
the ammonia has been distilled in the manner given above, by adding 
.sufficient -water to the liquid to bring it up to the original volume, and 
redistilling under the same conditions and for the same length of time. 
If the distillation is carried out in vacuo to avoid the decomposition of 
mea by alkalies, great trouble is often experienced because of the foaming 
of the urine. It is absolutely impossible to distill some albuminous urines 
in vacuo because of the foaming of the alkaline liquids. The method 
which I propose is sufficiently accurate for chnieal purposes, requires 
no elaborate apparatus, the actual manipulation requires about three 
minutes and the whole determination is finished in about thirty minutes. 
I propose to determine the ratio of ammonia to urea plus anomonia; this, 
for clinical purposes, represents a sufficiently close approximation to the 
true ammonia coefficient. The method does not result in a high degree of 
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accuracy in tiiis determination, yet I consider that this disadvantage is 
more than overbalanced by its simplicity. 

The present method of determining the ammonia coefficient in the 
urine is quite beyond the ordinary practitioner. A high ammonia index 
of the urine has been used in cases of pernicious vomiting of preg- 
nancy as a safe diagnostic indication that the pregnancy should be 
terminated. It has been shown very clearly that in many cases a delay 
of a comparatively few hours in operating involved fatal results. When 
a patient^s life is at stake, it is highly important to have a quick method 
for making this determination which can be carried out by the phy- 
sician in his own laboratory. It is also probable that there may be 
wide variations in the ammonia index of the urine in many pathologic 
conditions. At the present time this determination is but rarely made 
on urines, consequently but little is known concerning the number of 
disturbances in the human organism which may cause a large part of the 
nitrogen to be eliminated as ammonium salts instead of as urea. 

I have sometimes obtained ammonia indices varying as much as 10 per cent 
from the calculated, in several hundred determinations which I have made to test 
the method outlined in this paper, using known quantities of urea and ammonium 
chloride: thus with a true ammonia index of 4 there may be obtained 3.0 to 4.4 
per cent. This is a very large error in an analytical determination, but neverthe- 
less at the present time, for diagnostic purposes, an ammonia index of 22 would 
probably have the same significance as one of 24. When more accurate deter- 
minations become necessary this method must be improved. 

The proposed method is based upon two well-known reactions. When 
urea is treated with Millon^s reagent (mercuric nitrate in nitric acid 
solution), it is decomposed to give nitrogen and carbon dioxide and this 
same reagent has no effect on ammonia or ammonium salts. 

As is well known, hypobromites in allvaline solution decompose urea 
into carbon dioxide and nitrogen, the carbon dioxide being absorded; they 
also decompose ammonia, liberating nitrogen. The reactions may be 
represented by the following equations : 

< In add solution with mercuric nitrate . — 

C0(lTH,),+30— ^ GO^+K+SH^O 

In alhalirie solution with hypobromites. 

C0(NH.),+30— > C0,+N2+2H,0. 

3NH,+36 — ^ 

CO (NH,) ,+3FaOBr+2NaOH — » 3NaBr+JTa,COs+N'a+3HaO 

2NH3+3NaOBr H.+SlTaBx+SHgO. 

■ The gas evolved by reason of the action of urea on an alkaline hypo- 
bromite solution is nitrogen. Both nitrogen and carbon dioxide are 
given off by the action of urea on the acid mercuric nitrate solution 
and as they are evolved in equal volumes, half of the gas obtained is 
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nitrogen. Ammonia^ as stated above, lias no effect on this reagent, 
whereas with ihe hypobroinite solution the ammonia is also oxidized to 
nitrogen. C^onsequently, by oxidizing a solution containing ammonia 
and urea in two separate pieces of apparatus and noting the amount 
of gas obtained after the action of each reagent, it becomes a simple 
matter of calculation to ascertain the respective quantities of \uva and 
ammonia in the original solution. I have devised the following simple 
form of apparatus for carrying out these detenninaiions. (Sec iig. 1.) 

Two pieces of apparatus are used. A is a tube holding 10 cubic ccntinu*l.(*rs, 
graduated in 0.1. B is a glass bulb having a capacity of 20 cubic ccntinicbTS. 
The tube G of about 1-niillinieter bore leads from the top of tlie latter to the 
graduated eudiometer below. To avoid making the apparatus inconveniently 
long I have inserted a gas cliamber just below the jnero mark F of the eudiom- 
eter; this in the apparatus used with the hypobromite solution has a capacity 
of 30 cubic centimeters and in the one used with the mercuric nitrate sohiiion one 
of 60 cubic centimeters. The remainder of the eudiometer E is graduated iu 
0.1 up to 100 cubic centimeters. To measure the gases under the same conditions 
of pressure, a jacket tube, G, of the form shown in the illustration is provided. 
For the determination in alkaline solution this is filled with water, but for that 
in acid solution glycerine, anercury, or some other liquid which does not abKorb 
carbon dioxide must be used. Details of the manipulation are as follows: 

The mercuric nitrate reagent is prepared by dissolving 10 cubic contimct(‘rH 
of mercury in 130 cubic centimeters of strong nitric acid (specific gravity, 1.4). 
When solution is complete, 140 cubic centimeters of water arc added and, if 
necessary, the whole is filtered. The reagent keeps well. 10 cubic centimeiers of 
this solution (preferably hot) are run into the bulb B of the proper apparatus, 
the level of the liquid is brought to the zero of ihe ureonieter by raining or 
lowering the apparatus, and the stop-cock R is closed. Then 5 cubic coniimoters 
of the urine (or a sufficient amount of urine to evolve a quantity of gas which 
will fall on the graduated part of the urcometov) is placed in A, and the uroonndcr 
is raised until its lower level is Just below the surface of the liquid in the jacket 
(7. The urine is then mm in slowly by opening the stop-cock H until only a few 
drops remai|j|#n A, Two or three cu])ic ccnlinudors of water are added to A to 
wash in these last few drojjs of urine and this is also run into the btdb ear<* 
being taken, of course, not to admit any air into B. The gas evolution soon 
begins and may be assisted by shaking the api)aratu.s gently. When the evohil ion 
of gas has ceased and the latter has attained the room tomporatnre, I lie urconuTer 
is lowered until the liquid level is the same inside and ouiside the eiidiomeler tube 
and the gas volume is read. The mauipulaiiou with the hypobromiie is just i-lm 
same as with the mercuric nitrate solution, and the urine is added to cad) solution 
witliin a few minutes, so that the ga.s volumes in both pieces of a])])araiuH n»ay bo 
read off at the same time, both then being under tin* same <‘oii<lilionH of Unnpera- 
ture and pressure, no correction is necessary for these factors, as the ammonia 
index is a percentage eogflicient. The hypobromite reagent is conveniently pre- 
pared by adding 1 cubic centimeter of bromine to 10 cubic ceniiimdcrs of a 20 
per cent solution of sodium hydroxide. 
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In making the calculation of the ammonia coefficient from the volumes 
of gas obtained, it is evident that tliis would be exceedingly simple if 
the reactions were quantitative. Unfortunately, this is not the case. 
One gram of urea treated with the mercuric nitrate reagent gives 724 
cubic centimeters of the gases, carbon dioxide and nitrogen, instead of 
the calculated 744 cubic centimeters, an error of 2.67 per cent. One 
gram of urea with the alkaline hypobromite -solution gives only 354.3 
cubic centimeters of nitrogen instead of the calculated 372.7 cubic centi- 
meters. I have obtained from one gram of ammonium chloride 208 cubic 
centimeters of the gas, instead of the calculated 211 cubic centimeters. 
All these volumes were measured under standard conditions of tem- 
perature and pressure, although for the purpose of the detennination of 
the ammonia coefficient of urine it is not necessary to reduce the volume 
of the gas to standard conditions. It is only required that tlie gases in 
the two ureometers should have the same temperature and be under the 
same pressure, as the actual quantities of urea and ammonia are not 
required, but only their ratio. To avoid calculation in the future, I have 
prepared a table giving the ammonia coefficient corresponding to various 
volumes of gases. The number of cubic centimeters of urine plus wash 
water is subtracted from the observed volume of gas and the ammonia 
index is then read off directly from the table. The table is calculated by 
dividing the number of cubic centimeters of gas obtained from the mer- 
curic nitrate solution by 2.05. This number is then subtracted from the 
number of cubic centimeters of gas liberated from the hypobromite solu- 
tion, and the ratio of this remainder to the total cubic centimeters of 
gas from the hj'pobromite, represents the ammonia coefficient, as ex- 
pressed by a formula ; 



Where A is the ammonia coefficient. 

M = number of cubic centimeters of gas from the mercuric 
nitrate solution. 

H = number of cubic centimeters of gas from the hypobromite 
solution. 


82682 5 



Table I . — For calculating the ammonia index of urines. 
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To render this table reasonabh^ compact I have calculated it only for 
entire cubic centimeters. In the most frequently occurring easeSj where 
fractions of a cubic centimeter of gas are involved;, the ammonia co®- 
cient may be very easily interpolated, from the numbers given in this 
table. 

I also present a table (II) calculated from that of Vanino ^ whereby 
the actual quantity of urea in a urine may be ascertained from the num- 
ber of cubic centimeters of gas evolved by the niercmie nitrate solution. 
To obtain the amount of urea, the number of cubic centimeters of gas 
obtained is multiplied by the number given in the table corresponding 
to the temperature and pressure of the gas, thus : if 76.4 cubic centimeters^ 
of gas were found at :25^' and 734 millimeters' barometric pressure, the 
urea amounts to 76.4 X 1.181 =0.091 gram urea. 


^ Zischr, f. ami. Chem. (1895), 34, 56. 



Table II . — height in milUgraim of urea corresponding to 1 cubic centimeter gas nMure (COo, N«). 
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I have made over two hundred determinations to test the accuracy of 
this method of estimating the ammonia coefficient, for the greater part 
using known quantities of urea and ammonium chloride. A series of 
these results is given below in Table III. In the determination of the 
ammonia coefficient in the urines listed, the figure given under the 
heading ‘^^Calculated” represents the value obtained by determining total 
nitrogen by the Kjeldahl method and the ammoniacal nitrogen by 
distillation with powdered magnesia according to the standard method. 

Table III. 


1 

Taken. 

Number of 
cc. of gas 
with 
mercuric 
nitrate 
reagent. 

Number of 
cc. of gas 
with alka- 
line hypo- 
bromite. 

Ammonia 

coefficient 

found. 

Calcu- 

lated. 

0.08 gram urea in 5 ee. of water. _ _ _ 

0.008 gram NH 4 CI in 5 ec. of water 

, 65.0 

33.7 

5.9 

5.6 

0.08 gram urea in 5 eo. of water _ _ ' 

0.016 gram NH 4 CI in 5 cc. of water 

, 61.0 

33.5 

10.4 

10.6 

0.1 gram urea in 5 cc. of water ' 

0.05 gram NH 4 CI in 5 ce. of water 

i 76.0 

47.5 

21.6 

23.5 

0.1 gram urea in 5 cc. of water ' 

0 025 gram NH 4 CI in 5 ce. of water 

1 77.0 

43.0 

12.8 

12.4 

0.1 gram urea in 5 cc. of water 

0.03 gram NH 4 CI in 5 cc. of water 

1 77.5 

44.8 

14.7 

14.2 

O.i gram urea in 5 ec. of water 

0.01 gram NH 4 CI in 5 cc. of water 

1 77.2 

45.9 

18.1 

18.8 

0.1 gram urea in 5 cc. of water 

0.01 gram NH 4 CI in 5 cc. of water 

^ 78,1 

40.3 

5.45 

5.6 

0.1 gram urea in 5 cc. of water 

0.01 gram NH 4 CI in 5 cc, of water 

1 76.2 

39.1 

5.0 

5.6 

0.1 gram urea in 5 cc. of water 

0.05 gram NH 4 CI in 5 cc. of water 

1 76.0 

47.8 

i 22.1 

23.5 

0.1 gram urea in 5 cc. of water 

0.06 gram NH 4 CI in 5 cc. of water 

1 76.8 

50.0 

25,0 

24.9 

0.1 gram urea in 6 cc, of water 

0.07 gram NH 4 CI in 6 cc. of water 

1 76.8 

52.8 

29.0 

2S.1 ' 

0.1 gram urea in 5 cc. of water 

0 - 0.8 gram NH|r;l in .5 nn. of water ^ . - 

I 77.2 

54.0 

80.4 1 

31.0 : 

0.1 gram urea in 5 cc. of water 

0.09 gram K 11401 in 5 cc. of water 

} 

57.0 

83.6 

33.4 ; 

0.1 gram urea in 5 ce. of water 

0.1 gram NH 4 CI in 6 cc. of Tvater 

0.1 gram urea in 5 cc. of water 

0.1 gram NH 4 CI in 5 cc. of water 

1 77.6 

1 77.5 

59.6 

60.0 

35.8 

36.4 

85.2 

1 

35.2 

0.1 gram urea in 5 cc. of water 

0.1 gram NH 4 CI in 5 cc. of water— — 

j 76.1 

59.4 

87.5 

35.2 ' 

Fresh normal urine 5 cc 

38.0 

17.8 

4.3 

4.1 

Urine very much decomposed, 6 cc 

20.3 

17,9 

44.4 

45.9 

Fresh normal urine 5 cc 

C4.2 

32.8 

4.5 

4.1 

1)0 

69,4 

85.4 

4.5 

4.1 

Urine 24 hours’ old, 5 cc 

57.2 

80.3 

7,6 

7.2 : 

Urine 72 hours’ old, 5 ce - 

52.4 

32.1 

20.6 

19.9 
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Table III — Continued. 


Taken. 

Number of 
cc. of gas 
with 
mercuric 
nitrate 
reagent. 

Number of 
CO. of gas 
with alka- 
line hypo- 
bromite. 

Ammonia 

coelhciont 

found. 

Calcn- 

lateii. 

Urine, pregnancy case 

31.4 

16.6 

7.8 

7.2 

Urine pregnancy case, duplicate determination. 
Urine 3 hours older, no new Kjcldahl made 
on this one 

32.9 

I 

17.4 

8.0 

7.2 

Urine, fresh normal 

65.0 

33.3 

5.1 

4.6 

Urine, fresh normal, duplicate. _ _ ___ _ 

65.5 

33. G 1 

4.8 

4.6 

Urine about 1 week old ... _ . 

34.6 

23.1 

26.8 

26.0 

Urine about 24 hours’ old 

51.0 

26.7 

6.7 

6.3 


Fow that a very simple and quick method has been worked out, I 
expect to determine the ammonia index of a great number of urines from 
persons suffering with various diseases. The results will be published 
later. 



EDITORIAL 


THE TENSILE STRENGTH OF MACHINE- AND HAND- 
STRIPPED ABACA FIBER.* 

Promoters of hemp-stripping machines have from time to time main- 
tained that the hand-stripped fiber is not as strong as the machine- 
stripped hemp. It is of considerable importance to the Manila hemp 
industry to substantiate these claims, as there seems to be little doubt 
but that in a few years a large part of the abaca leaves will be stripped 
by machines, and if the machine-stripped hemp is stronger than the 
hand-stripped variety’’, the whole Manila hemp industrj' will be very 
materially benefited. The present active competition which Manila hemp 
must meet with the sisal and maguey fibers is largely due to the fact that 
these latter are machine-stripped, and consequently more uniform and 
stronger than retted or hand-stripped fibers of the same species. 

I have made tests on the comparative tensile strength of maeliine- and 
hand-stripped abacd fibers. In the first series of tests, stalks from the 
same plantation of the same age were selected at random, one-half were 
stripped on the machine and one-half by hand. The latter represented 
the best grade of hand-stripping, with a smooth-edged knife, and the 
resulting hemp was much cleaner than that usually found in the market. 
While the above method of selection would not be rigid without a very 
large number of tests, still the results obtained so markedly and uni- 
formly point in the same direction that little doubt is left as to the 
relative strengtli of the fibers. In making the tests, ten fibers at one 
time were twisted together and the number of Idlos neces.sary to break 
them measured with a Riehle testing machine. I'iily lots of ten fibers 
each of hand- and machine-stripped hemp of the same length were then 
weighed to obtain the average weight of the fibers, so that any difiorences 
in breaking strain could not be ascribed to different sizes of the fibers 
used. An arbitrary strength factor X was then calculated, representing 
the breaking strength divided by the weight of the fibers. The results 
of the th'st series of tests are presented in Table I. 

^ These testa, were made possible through the kind coSperation of Mr. M. A. 
Clarke, the machine used being that of the Manila Hemp Machine Company. 
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Table I. 


Class of fiber 


Break- ' 
I ing r 
, Rtretigth I 
i in kilos. !' 


Clas.? of fiber. 


Mindoro niachine-stripped__j 

Do ! 

Do._ I 

Do 1 

Do : 

Do 

Do ! 

Do i 

Do ' 

Do ' 

Do i 

Do... 

Do : 

Davao machine-stripped : 

Do • 

Do 

Do 


Break- 

ing 

strength 
in kilo.s. 


21.4 j| Davao machine-stripped 

23.8 ‘ do ; 

24.0 !' do 

22.0 1 1 do - ! 

“34.0 1| Mindoro haiid-.^' tripped 

24.1 ’.j do - 

2.'>. 0 |l do 

21.8 I! do 

24. 5 

20.9 
22.3 

27.6 

28.1 

32. 6 
34.0 

35.5 

40.5 


^ do 

! do 

! do I 

] do I 

j ,do ; 

I do. — J 

-—do 

do 

! do 


31.4 

33. 6 

31.0 

34. 5 

14.5 
1S.C) 

16.3 

14.1 
“20.4 

14.5 

15.4 

14.1 

12.7 

17.7 

13.2 
14.1 
15.4 


* Picked samples. 

The averages for the first series of tests are as follows : 


' 

Class. 

Number 

of 

determi- 

nations. 

freak- 

ing 

strength 
in kilos. 

Average 
weight of 
10 fibers 
in grams. 

Strength 

factor, 

X. 

i Mindoro machine 

13 

25.8 

0.0509 

50 

! Mindoro hand 

13 ! 

15.4 

0.0510 

30 

j Davao machine ] 

! 9 i 

i 

35.4 

0.0716 

' 48 


In the second series of tests each leaf was split into two parts^ one- 
half was stripped by machine and the other half by hand. This lot of 
hemp was from Albay Province. The numbers opposite each other 
represent the same leaf, and hence are comparable. The results are 
presented in Table II. 

Table IL 


! Breaking sirougth ij Breaking strength i 

in Irilos. : in Irilnv;. 1 


Machine- 

stripped. 

ITand- 

stripped. 

Machine- 

stripped. 

Hand- 

stripped. 

26.8 

11.4 

17.8 

11.8 

19.9 

14,0 

19.5 

10.9 

2S.4 

14.4 

21.8 

18.2 

22, S 

10.9 

20.9 

7.2 

21.0 

11,4 

27.3 

11.8 

23.1 

10,9 

16-8 

11.4 

26.4 

18.2 

16.8 

11.8 

19.1 

8.6 

* 21,0 

“12.2 

16.8 

11.8 



15.0 

8.6 

1 


i 


» Ayeragea. 
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The average weight of the two classes of fibers in this last series was 
the same, so that their relative tensile strength is correctly given by the 
average breaking strain. 

Many other determinations with the same results have been made. 
There is little doubt but that the machine-stripped fiber is very con- 
siderable stronger than the hand-stripped variety. To give a reason for 
this difference is another matter. Examination under the microscope 
showed that both classes of fibers were quite clean and revealed no 
differences between them. It is my opinion that the difference is due 
to the continuous, steady pull of the fiber under the machine’s knife as 
compared to the intermittent jerky pull which is nee^sary in hand 
stripping. The jerks of the hand-stripper strain the fibers so as very 
markedly to lower their tensile strength. Confirmatory evidence for this 
theory is given by the fact that hand-stripped hemp shows very many 
broken fibers, so that a bundle of this class of abacd consists of a series 
of shorter and longer fibers, while the machine-stripped abacd has prac- 
tically no fibers broken and all are of the same length. The advent of 
the hemp-stripping machine should very materially advance the quality 
of Manila hemp. 

Eatmond F. Bacon. 


THE EXCRETA OF THE PYTHON. 

The Biological Laboratory of this Bureau has one young python, the 
excreta of which I have examined. This python is now about 18 months 
old. It is 2.4 meters long and is already so strong that it is very difficult 
for one man to handle it. This snake eats on an average once in eight 
days, the meal consisting of one large guinea pig or two rats. It may 
perhaps be of interest to note that none of the pythons in captivity in 
Manila must be forced to eat, as is often the case in colder climates. 

The excretum is passed two days after feeding as a white, slightly 
moist solid, accompanied by a considerable quantity of water, which 
carries most of the minei’al constituents in solution. Ten grams of the 
solid portion of the excreta, dried in vacuo, lost 10.3 per cent water. 
Ten grams of dried excreta distilled with sodium hydrate gave 0.87 gram 
of ammonia and 8.9 grams uric acid. The calculated amount of am- 
monia for 8.9 grams uric acid, to form ammonium acid urate is 0.899, 
The solid excreta of the python are, therefore, almost pure ammonium 
acid urate. 


Eaymont) F. Bacon. 
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A RUBBER VINE. 

The woody, climbing vine Paramcria plnlippenenHis Eadlk, i.s very 
abundant in the Philippines. Tlie bark of this ^'ino contains a, niblKM’- 
likc gum, which, however, does not flow suflicicntly upon l,aj)i)ing to 
obtain it in that manner. There is such a large quantity oC this vine in 
the Islands of Mindoro and Oclni that at various times companies have 
been formed to exjfloit tJiis product commercially as a rul)l)er-yiehling 
plant. At the present time, the bark, which in Thigalog is called 
iagidaomj, is macerated with coconut oil or some other fatty oil, and tin* 
resulting thick solution of tlie gum is used by the natives in treating 
wounds, tlie solution acting like surgeon’s plaster. It is claimed that by 
its use infection is absolutely prevented. This was the only disiui'cctant 
carried by the Filipino insurgent armies and was used entirely to prcvcni. 
infections of wounds during the Philipiiino insurrection. Whetlu'r or 
not it has any value for these pui’poses can not at present be stated. 
Analyses of the bark show that it contains from 4 to 5 per cent of this 
rubber-like gum. Several experiments were made on methods looking 
toward its extraction on a large scale. The bark of the vine is easily 
ground to a coarse powder, from which gasoline exlractts practically all tlui 
nibber. A sticky, greenish, resinous mass was obtained on distilling the 
gasoline. It was not in this manner possible to obtain a rubber which 
was not decidedly tacky. Carbon bisulphide gave bettor results, the rub- 
ber being strong and not sticky. The frcslily extracted rubber is yellow, 
but it soon turns black in the air and becomes somewhat hujlry. Our 
experiments seem to show that the commercial utilization of the Pammn- 
ria vine as a source of rubber is very doubtful. Much more can be 
expected from the rubber gum from the various species of FicitM, which 
is one of the most abundant trees in the Islands. We will soon take up a 
study of those Fim* rubbers. 

I?AY.\10.N'» P. B.VOOS. 


NOTE ON THE ACTION OF SOI^IUM ALCOHOLATBS 
ON ALCOHOLS. 

Ouerbet * has recently published results which demonstrate that when 
sodium henzylate is heated with members of the lower series of fatty 
alcohols from 200° to 220°, tlie hydrogen in the alcohol is subslituLed 
by a benzyl group. Thus, with ethyl alcohol ho obtained the alcohol 
CgHj . OHj . CHj . CHj . on, etc. Wlien he substituted aromatic al- 


'■Gompt. rend. Acad. sci. (1908), 146, 1406. 
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eohols foi- the aliphatic he obtained hydrocarbons. Thus, for example, 
^vith benzyl alcohol and sodium benzylate, he did not obtain phenyl 
benzyl carbinol, but stilben, diphenyl, and toluol. The publication of 
these 1 ‘esults induces mo to call attention to some experiments made in 
connection with my studies on sodium benzhydrol and sodium benzylate.® 
I have found by many experiments in which I heated sodium benzhydrol 
with methyl and ethyl alcohol to between 250° and 300° in sealed tubes 
that it was not possible to substitute hydrogen in these alcohols under 
the given conditions. There were obtained with ethyl alcohol and sodium 
benzhydrol, instead of the expected diphen 3 d propjd alcohol the follow- 
ing: Benzol; diphenyl methane; sodium benzoate; tetraphenyl ethylene 
and ethane; ethjdene; etlnd ether, and acetaldehyde condensation pro- 
ducts; in other words, simply the decomposition products, at this tem- 
perature, of sodium benzhydrol and of sodium ethylate. It would also 
seem theoretically improbable that "ny diphenyl propjd alcohol could be 
formed at this temperature, for the very similarly constituted benzhydrol 
very readily decomposes at 300°. The results of Guerbet are self-evident 
from the work of Nef on sodium alcoholates, and from my work on 
sodium benzhydrol and sodium benzylate. The methylene hypothesis of 
Nef, assuming an equilibrium between di- and tetra-valent carbon, is not 
only a very satisfactory explanation for the chemical behavior of alkyl 
halides and of metallic alcoholates, but makes it possible to predict with a 
considerable degree of accuracy tlie reaction between these compounds 
under various conditions. Fromm® obtained sjanmetrical tetraphenyl 
butane as one of the products of the dissociation by heat of benzyl 
sulphide. According to the theory of Hef, this must have been formed 
by the addition of phenyl methylene to dibenzil, the latter resulting from 
the union of two phenyl methylene particles and the subsequent reduction 
of the stilben, tlius fonned, these reactions are represented by equations 
as follows: 

(1) {C,H;,CH=)»S — >CoH,CH<-l-H,S 

(2) 2CoH, . GH< — >ClcH* . CH ; CH . O0H5 

( 3 ) C„H,CH : CHC.H,-|-H,S — ? CJI, . OH, . CH, . C,H,-bS 

O0H5.CH, H,C.C.H5 

I I 

(4) 2C,H, . CH <-fC.H, . CH, . CH, . C.H, — >C,H, . C C . O.H, 

H H 

To confirm this method of the formation of symmetrical tetraphenyl 
butane I chose the benzyl ester of an acid which on decomposition would 
jdeld products which could reduce the stilben first formed in the reaction, 

^Am. Chem. Journ. (1905), 33, 68. 

^Ber, d, deutschen chem. Ges. (1903), 36, 534. 
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as special experiments showed that the heat dissociation of benzyl ben- 
zoate yielded principally tetraphenyl ethylene, and no symmetrical tetra- 
phenil butane. To this end I heated two molecular quantities oE benzyl 
chloride with one molecular amount of anhydrous potassium oxalaie in 
a sealed tube from 160° to 300° for four hours. I obtained tliius a 38 
per cent yield of symmetrical tetraphenyl butane melting at 355°. 'I'his 
is the best method thus far suggested for preparing tliis liydrocaj'bon. 

Raymond F. Bacon. 



REVIEW. 


Soils and Eertilizers. By TTarry Snyder. B. S. Third edition. Cloth. Pp. 

xv+350. Price, $1.25 net. Xew York; The Macmillan Company, 1908. 

This book is primarily intended as a text and manual for agricultural 
instruction. It presents in a brief but comprehensive form the physical 
and chemical principles of the science. Only one chapter is devoted to 
the physical properties of soils; this seems rather too brief in view of 
their relative importance. The chapters on chemical composition of 
soils, fertilizers, soil preparation, and crop rotation are especially com- 
plete and should prove valuable not only to the student in the classroom, 
but to the practical agriculturist as well. 

Much of the subject matter discussed, particularly the questions 
of soil nitrogen and hnmns, is based upon the author’s extensive work in 
this field of investigation, hence the facts are presented in a very con- 
vincing manner. 

The most important features of the work from the students’ stand- 
point are the chapters on laboratory practice and the review questions. 

The only reference throughout the hook to the effect of climatic condi- 
tions on soil fertility is to the checking of nitrification by cold and 
strong sunlight, with the consequent general tendency to less soil nitrogai 
in southern latitudes. As the book is not written to meet the demands 
of tropical conditions, this can not be considered as an adverse criticism. 

The book is especially well illustrated throughout. 

G. 1. B. 
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CALORIMETRY, AND THE DETERMINATION OF THE CALO- 
RIFIC VALUE OF PHILIPPINE AND OTHER COALS FROM 
THE RESULTS OF PROXIMATE ANALYSIS. 


By Alvix J. Cox. 

{From the Lahoralorif of Jnorganio and Physical Chemistry, Bureau of 
Science, 2fantla, P. I.) 


Many engineers are accustomed to judge of tlie steaming quality of 
coal from its specified lioaling value ^ rather than from the analysis of 
the fuel. To detennine this a steaming test is not satisfactory, because 
different furnaces give different values and tlie personal equation of 
firing and manipulation enter to a large degree into tlie results. Steam- 
ing tests are useful only for comparative purposes and then only when 
ihey are carried out in identical apparatus and under like conditions. 

The only absolutely reliajde means of dotmnining the heating value 
of a coal is by the use of a standard caloriineter whicli records accurately. 

T3u»ro arc-* many kinds of ealorimetcrs - of varying accuracy, same of wliieii show 
diserepam-ies of a.s iiuu-h as 1.5 per rent and are seldom if ever used. 3n general, tlie 
largo apparatus is lo be condemned, because it is impossible to detect tlie errors 
which creep in and to make allowanct* for thi'tii. "Jliis is not the place to describe 
the difficulties and defects connected with tlu'se calorimeTer.s. fu all eases the 

^ The heating valxie of a coal is expressed in calories. A calorie is the 
amount of licat necessary to raise tlie temperature of I gram of water 1® C. The 
'•'pound calorie” is sometimes used by English writers; it is the aiuoiint of heat 
necessary to raise the temperature of 1 pound of water I'* V. The figures would 
be the same in either ease, for when the heating value of a coal is given in calories 
it means that 1 gram of coal will heat the given number of grams of water 1® 
C. or that 1 pound of coal will heat the given number of pounds of water 1® 
0. One British thermal unit is the heat necessaiw to raise 1 pound of water 1° 
F., thei-efore, 1 ealorie=9/5 B. T. U. 
the end of this article. 

® A bibliography of the literature of calorimeters, arranged alplial>etically, is 
given at the end of this article. 
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burning' takes place in jinre oxygen. In all older calorimeters this occurs slowly 
under atmospheric pressure^ while in a number of the mox'e recent ones the ex^xlo- 
sion method is used: that is, the combustion occurs under a pressure of fiftoon to 
twenty-five atmospheres. Another method used in some of the caloriuu'ters is to 
effect combustion with combined oxygen. The explosion method is the one used 
in the Bertlielot ® bomb and has the advantage over most of the oilier forms of 
apparatus in that perfect combustion is attained.^ In 1892, jMahler employed an 
enameled l>omb and obtained results as satisfactory as with the platinum homh of 
Bertlielot, wliile the cost of the apparatus is much less. In 1841), H<*mpcl® intro- 
duced the idea of pressing tln^ wire into the coal hriquettii for electrical incineration 
and in 1807 Krbker ^ added to the bomb a head which was fitted with two gas-tiglit 
valves, which greatly facilitates the dcterininaiion of the products of combustion. 
Tliesc points are all imduded in the Berthelot-Mahler bomb ealorimeicr wOn(di 


'* See bibliography. 

Frits, J. A. (p/o'wrn. Am. Chem. Soc. (1909), 31, 2'72), using an Atwood 
bomb (which is a nioclificaiion of that of Bertlielot) with a modified top lias 
shown that the determination of carbon by means of it ‘‘is absolutely reliable 
and gives very accurate results.” 

^Mahler. P. Ztschr. f. angew. Ghem. (1802), 5, 491; (1898), 11, 865. 

“Kempcl, W. Ihid. (1892), 5, 380; Langbein, H. Ihitl (1890), 9, 488. 

Mvrdker. Ihid. (1898), 11, 805. 

** Calorimotcr nach Bertlielot -iMahler mit germderier Einrichtung der Verbreu- 
iiurigsljomhe (iiaeh dem System von Di*. K. Krbker). Vorfertiger, Julius Peters, 
Berlin, K. W.. Tliurmstr. 4. Tliis an apparatus in which the combustibles arc 
bunied in c(mij)]*cs<('d oxygen in a ^e<se], ealied a “bomb,” surrounded by a 
large rpmuTity of water, and the products of combustion cooled by the water 
until the temperature is reduced to that of the w^ater. Any water formed by 
the combustion is condensed, and its latent heat is also given up to the calori- 
meter. Corrections are made on the end iemiieraliire for the water value of 
the apparatus, for radiation and for the heat of formation of the products of 
comlmstion, inelmling the winter formed, and the dilference determined between 
this result and tbc initial temperature. The increase in temperatm'e is a 
measure of tl»e heal -producing power of tlie coal. The calorific value is the 
product. ui ihc uuiU of water }>y the degree-, rabc'd; that is. the heat produced by 
the burning of a unit weight of eo;d under tli»*.-.e eondilioii.s. 

The. ni 0 .^i Irouhle^onio sonr<'e (»f error in careful calorimelric wmk j?, th(‘ loss 
or gain of heat by tlje eahirinuner from its surrounding.^. Chiavoidabh* ir- 
regularities in llu* «*(mditions niakt^ this eorrectinn varialde and iN deli'nninat ion 
.somewhat xincertain. iNUmy method.s of making it have been proposed. In the 
experiment. s given in this j>a])cr this loss, wliicii i.s m<;sUy due to radiation, was 
in the majority of eases taken into (‘on.'iideraiion according to the TJegiiauh-Stoh- 
mann-Pfauudler formula (StohmaiiT), Jouni. f. prnJ^t. Vkenu (1889), N. F. 39, 
517 et that is: 



ti — id 

The correction = 






“(■a*— 1) c wliere, 


t*=the mean temperature difference of the preliminary period. 

.j-=the mean of the temperature readings of the preliminary period, 
fa . . . f„“the temperature readings of the combustion period. 

'i;'=the mean temperature difference of the period after combustion. 
.j.'=the mean of the temperature readings of the period after combustion. 
n=the number of the temperature readings of the combustion perio<l. 
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was used in my tests. This apparatus is generally accepted as being the most 
accurate.® While accurate^ it is nevertheless expensive and requires an elaborate 
equipment and a skill in manipulation which prevents as wdde a usage as it 
deserves. A great many attempt.s have been made to hiul a substitute for this 
apparatus as is shown by tlie references given at the end of this paper ; however, 
few of these other t’\'pes give the calorific value more accurately than the result 
as calculated from easily obtained data. When the necessary apparatus for the 
direct determination of the heating power is not at hand, it is an important 
feature to have some means of approximately estimating the calorific value and 
it is one object of this paper to indicate a method for the calculation of this 
value for Philippine coal from the results of the proximate analysis. It is 
hoped that this calculation will fulfill the essential requirements for commercial 
purposes. 

Owing to the recent revival of interest in Pliilippine coal^ we now' 
make many more analyses than formerly. It is not alw'ays convenient 
to undertake calorific determinations of all of these^, but I have direct 
data in s uffi cient qiiantitj' to correlate a formula which will give a result 
approximately equal to that obtained with the calorimeter, 

j\Iany attempts have been made to develop a reliable formula for calculating 
the heating power from aiial;^i:ical data. That first proposed was by Duiong for 
the calculation of the heat of combustion from the results of ultimate analysis, 
and is as follow's: 

Calorific po\ver=j - 84500 1 ' H — ^ J 

Others who ha’re contributed to the development of this lino of work by 
furnishing data, suggesting formulte or modifications of that given above are 
Gmeliii, v. Jilptner, Gormit, Ser, Kern,^® Scheurer-Kestner, ilcunier-DolIfus, 
Mahler, Bimte, etc. The calorific -work done by Seheurer-Kestner and Meunier- 

s coutiiuK'd The results obtained by this formula agree very well "with those from 
the empirical foramila, which is a correction in calories of two-thirds of the dif- 
ference botwctui the highest lemjierature and that of the room, multiplied by 
four times tlie iluration of the combustion in minutes; this correction was used 
in some cases. The TonipeniTuve difference w^as determined by the use of a 
Beckmann thermometer. 

Detailed directions for the manipulation of a bomb calorimeter in heat 
determinations, for the determination of the w'ater value of the appai'atus, the 
calculation of the results, etc., may be found, in the publications of Stohman, F., 
Kleber, Cl., and Langbein, H. Journ. f, pralct. Chem. (1889), N. F. 39, 503} 
Atwood, W. 0. and Snell, J. F. Journ. Am. Chem. Soc. (1903), 25, 659, and also 
in many text-books. 

®Braume, J, S. S., and Cowan, W. A. Journ, Soc. Chem. hid. (1903), 22, 
1232 and Gray, Tho. and Robertson, J. G. Hid, (1904), 23, 704 have made 
comparative studies of different types of calorimeters and agree that reliable 
results can be obtained only with some form of bomb calorimeter. 

Liebig’s process for the estimation of carbon and hydrogen in coals is 
discussed and the calorific value is calculated by use of the formula 8080C-f 
34, 460H. K.em, S. Chem, News (1876), 34, 233. 
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Dollfiis (1808-1875)^^ has long’ been considered the motit reliable ever aceoiiiplislied 
on European coal and has done niucli to further the determination of tli(‘ hoai-ing 
power of coal and the substantiation of Dulong's formula. Beginning’ in ISSi)*- 
tliesc authors continued their earlier investigations and made a ninnber of detiM’- 
niinations in order to fix a fair average for all coals, Tlw^v found tb<‘ beating 
i>ower of many coals to be greater titan that ealeiilaled from tln^ (dtutunilM ; the 
Eussiau coal gave n'sults wbicli wore* very inneli nearer, in fact, fell sligblly Ixdow 
the calculated value; therefore, indicating that tb(^ caleula ted valuta was a fair 
approxinnilion to the truth, JMahler^-' has also done uiueli eand'id work on 
European coal. IFo modified Duloiig’s fornmla, by using ibe value SMO for lJt(i 
boating power of carbon as dctcnniu(‘d by Berthelot and Petit" inst<'a(l of 
8080 as determined by Favre and Silbennann’® and also so as to take into ae.- 
count the nitrogen content as f<dlows: 

Calorifio value=jQ-^[8l40C-|-84500(^H— 

=j^|^«140C+34f)00H-4312.5((O-| N)-])j 

;\fidiler emphasized the fact iltat Dulong’s formula generaBy gave r(‘Hults 
which were below the actual, corroborating tho observat ions of ^cheurtu’-Kestner 
and Mcunier-Dollfus, and proposed the adoption of the formula modified lo read: 

Clorilio „|„e (»-N) 

lUO 

The application (»f this to a large niuuber of coals gave variations of about 
the same, magnitude from the actual value as that of Diilong, but in tlu^ (t})posito 
direction. 

Dulong's formula has stood the test through many years of distMissioti and 
suggested substitutions. The formula has no scientific value, but, in 18t)i, lJunie/** 
as the result of a series of invostigaiions in Muriicb, showtul it to !u' suirudently 
accurate for all practical ]mrposes; and hi IBfiO t.lu* Te])ovt of ibe ( 'nmjnil t<‘(' (ui 
Coal Analysis” appointed by the American Clu-mical Soeiidy gav(* it in tho 
following form as the most reliable formula iov the eahuilation of the heating 
efiVet of *i coal burned to U(pud water: 

“( Vlorific power =8080<'^+ 84, 4()0 ( 11 — it >) H* :i25t)S” 

" Kcheurer-Kostner, A., and Mennier (’. rnuL Arufl sri. (J8(i8), 66, 

1220; 67, 650, 1002; (1860), 68, 608; 69, 412: (lS7l), 73. 1061: (IS73K 
77, 1885; Atm. chim. ct phys. (1874), Y. 2, 825: Hull. ,SV. chim. /Vfm (1874), 
n. s. n. 21, 402. fScheurer-Kestner, A. read, Acad, .se/. (1868} 66* 

1047. 

'^S(4leurer-Kestnel^ A., and jVIeunier*-l)ollfus, 0 . C6mp(. read, Acad, 
(1885), 100, 008; Anw. chim. rl phyft. (1886), YJ, 8, 267. 

'^Maliler, T. Bull, Me. mwaurag, ind, nat, (1802), 91, 858. 

*Mnn. cMm, ei pliys, (1880). VI, 18, BO. 

^^hid, (1852), nr, 34, 408.' 

^^Journ, f. Oasbeleuchtmg (1891), 34, 21 and 41. 

Am, Oliem. (1899), 21, 1130. ' 
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The literature is full of material sliowhig an agreement within 2 or 3 per 
cent between, results obtained by direct determination and those calculated from 
elementary analyses.'*®’ Lord and Haas have shown from their work that the 
results on American coals ‘*if calculated from the ultimate analysis, might be 
expected to lie within two per cent of the calorific value” and the work of the 
Coal Testing Plant at St. Louis has shown a similarily close agreement. 
However, all of these formiilie liave the disadvantage that elementary analysis 
is too tedious for ordinary technical work. At the time these were originally 
proposed, it was niucli easier to make an elementary analysis, in point of time 
at least, than to make a determination of the heating power. To-day it is 
simpler to determine at once calorimetrieally the heating power of the material 
than to carry out an elementary analysis. 

Tlie ])redietion of the heating power of a coal froni the results of a 
proximate analysis was suggested l)y Kent in ISEkL 

He writes, “Mahler^s results group themselves verj’’ closely around the average 
curve of the diagram, indicating therefore that there is a law of relation between 
the composition of the coal as determined by proximate analysis and the heating 
value. Knowing, therefore, the percentage of fixed carbon in the dry coal free 
from ash, we may in the ease of all coals containing over 58 per cent of fixed 
carbon, predict their heating value within a limit of error of about 3 per cent.” 

A f omnia for the derivation of the calorific power from the proximate 
analysis was first proposed by GontaP^ in 189C. Later De Paepe“" 
applied it to a wider range of coals and suggested some modifications 
for the values first proposed. Since then Goutal has extended his 
investigations to more than six hundred anthracitic and bituminous 
coals and finds that tlie calorific value can be calculated with sufficient 
accuracy for industrial puii3oses. 

Such , a formula is only an approximation. It wmild be impossible 
to derive an absolutely correct formula from analyses made by an entirely 
empirical method., of a sulistance so complex and varied as coal. How- 
ever, it lias often been recorded that the results obtained by calculation 

Alix, J., and Bay, I. Compf. Acad. acL (}004), 139, 215 have pointed 
out that nearly all coals contain more or calcium carbonate, and in the 
ulfimate analysis the carbon dioxide from this is also calculated to carbon. This 
may bo a soun-o of variati<;n. 

Trims, Atn. huil. Mw. Emj. ilSOT), 17, 208. 

'^Vrof. Papers 48, V. GtoL Sun\ (1906), 1, 174. 

'*^Kcnt. V'. Mineral Jnd. (1892;, 1, 105* 

cliini. inwl. llSOO), 1, 109: Rev. iL cliim, ditd., (1800). 7, 05. 

Paope, D. PnU. Ass, Idgc (1898), 12, 279. 

■*Gouiiil. Vompi. rend, Acad. set. (1902), 135, 477; Ann. eliim. unaL (1003), 
8, 279 j Amlysi (1903), 28, 128. 

Noyes, W. A., McTaggart, J, R., and Cra%"er. H. W. Joum, Aw. Ghem. Soc. 
(1895), 17, 843; Gill, A. H. Oas and Fuel Analyses for Engineers, K. Y. (1902), 
90; Hempel, W. Ztschr. f, angM, Ghem. (1892), 5, 389. 
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vary by less than 2 per cent on either side, from those given by tlic 
calorimeter. 

Other methods have been proposed for the determination of the heating 
power of coal without the use of the calorimeter. These methods are 
never more than approximations. 

Tlie oldest of these is that of Bertliierv® the deternii nation being made by 
intimately mixing 1 gram of powered coal and 50 grams of litharge tog(‘ther in 
a clay enicible and covering with a layer of salt. The niixtnre is limited in a 
crucible furnace, with a gradually increasing heat until fusion ia comploio; this 
requires about iifteen minutes. The crucible is removed, poured, and when cold 
the buttom is cleaned and weighed. Pure carbon should rcduccj M times its own 
weight of lead] hydrogen 103 times its own weiglit. One part of pure carbon 
can raise the temperature of 8,0S0 parts of water 1 Tf tlio fuel is assumed 

8(^80 

as carbon, its value in heat-units may be estimated by multiplying by the 

o4 

weight of the lead buttom obtained in the assaj’*. As hydrogen is always pnisent 
ill the coal, this method necessarily gives low results.^*’ StolzcP" observed that 
between the results obtained by this method and those calculated from the 
ultimate analysis there was an almost constant difTcrence; those by Borthier^a 
method being about one-ninth too low. Von John and Fullon®“ made a of 
comparisons of the results of lh‘rthier's process with those (uilculatctl from 
analysis on European coals. The former were almost uniform ily lower than the 
latter, in some eases 900 calories. In 1895, Noyes, McTaggart, and Graver 
compared the results obtained by Berthier’s method, on various ctuils in the 
calorimeter and by calculation from the ultimate analysis. Tliey eorroboralo the 
statements made in previous w^ork that Berthier’s method giv'os low results. 
^^Theoretically, 1 gram of lead should correspond to a heating eiroct in the coal 
of 234 calories. The results calculated with this factor are, however, about 12 
per cent too low. The average of the results obtained, give an empirical factor 
of 268-3 calories per gram of lead," The results given were calculated with this 
empirical formula and agree with those determined by the ealorimetcu- as well 
as those calculated by Dulong^s formula. Munroc®* proposed a *^mo<lincation of 
Berthier's process for the valuation of a coal." This has all of tbc consbuit 
error of the eonvt-niional process and in general is a more compU<‘atcd nianipula* 

^Folyteoh. tTowm., (Dingier) (1835), 68, 391. 

^ Pavre, P. A., and Silberniaiui, J. T. jlnn» oMfiu *'t phytt. (1852), TU, 34, 
403. 

®®Langbein, H. Oheni, Zig, (1906), 30, 1116, has pointed out that this 
method will not even give accurate results for coke. 

®*Sfc 0 J 2 el, C, Pohjieeh, Journ,^ (Dingier) (1857), 146, 138] Mmfihr. e/k?w. 
Teohfwl, (1858), 3, 499. 

*®Von John, C., and Fullon, H. B. Jahreshr. (L Reiohaafist. (1892), 156; 
Ztschr, /. angew, Chem. (1893), 6, 286. 

Noyes, W, A., McTaggart, J. K., and Graver, H. W. Joum, Am, Ohm, Boo, 
(1895), 17, 847; Amlyst (189C), 21, 22. 

“Munroe, 0. E. Am, OJiem, Joum, (1880-81), 2, 277. 

m 
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tion. In like manner Lebaigne^ proposed to grind together 0.2 gram of finely 
powered coal with 2 grams of pure potassium nitrate. In order to lesson the 
action of the nitrate on the coal^ 5 grams of sodium sulphate are mixed in 
and the whole slowly melted in a silver crucible. When the mass becomes white, 
then the heat is gradually increased until it is thoroughly fused. The mass is 
dissolved in water and titrated with sulphuric acid. In order accurately to 
determine the heating power of a coal by Berthier’s method it would be necessary 
to determine the relation between the carbon and hydrogen, that is, their per- 
centages by an elementary analysis. It is not surprising that the method has 
fallen into disuse. However, the process might be of use locally. The coal of 
a vein or sometimes of an entire region is very similar and a constant empirical 
factor might be determined which would give good results. 

Gontal's f omul a as originally proposed applies only to coals capable of 
being analyzed by the official method and was not extended to coals 
where the percentage of feed carbon in the pnre coal is as low as SO 
per cent. Some time ago I attempted to extend the formula of Goutal 
to Philippine coal.®* It was thought at that time that the coals of this 
Archipelago were of the same class as many of the bituminous coals of 
America. However, sufficient data were not then at hand to demon- 
strate this fact; more recent work has showir them to be of slightly 
lower grade, the volatile combustible matter to be of slightly lower 
calorific value and large discrepancies occur in their analyses when made 
by the official method.*® It is a well-known fact that the quantity and 
character of the volatile products of a coal are influenced by the con- 
ditions of distillation; by the official method of analysis the rise of 
temperature in the coal is very rapid and more of the coal is volatilized 
than by the smoking-ofli method and for this reason if for no other the 
volatile combustible matter of Philippine coals would appear different 
from otliers of the same grade. The calorific value of the feed carbon 
of Philippine coal is also slightly lower than that of coking coals. That 
of pnre coke, free from ash, is often greater than that of pnre carbon 
because of the hydrogen from the pitch (hydrocarbon) which charac- 
terizes a coking coal, a part of which is always left as the cementing 
material in the coke. As a rale, the heating value does not differ 
materially from that of pure anthracite coal. Goutal gives the average 
for pnre anthracite coal as 8250 calories.*" The heating power of a 
sample of coke is given as follows: 

“jBCjJCrf. d. Pharmao. (1880) No. 6; Jahresbr. d. oliem. Tecltml. (1882), 27, 
090. 

“Cox, A. J, This Journal, (1906), 1, 877. 

» Idem, Bee. A. (1907), 2, 41; See. A. (1908), 3, 301. 

”Com‘pt. rend. Acad. sci. (1902), 135 , 479. A similar number is ^iveu 
by The Coal and Metal Miners’ Pocket Book, Scranton, Pa. (1902), 168. 
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J*roximate annJijsifi of I he eoal, 
[The figures gixe porcenliiges. '1 


r“ 

Source 
of the coal. 

Motliod of 
aim lysis. 

Water. 

Volatile 

ooinluus- 

tihlc. 

1 

Fixed 

earhon. 

Asli. 

Sulphur. 

Australia 

l)n . 

(nVK‘.ial!‘7 


;{(1. 12 

48. U9 

12.2(1 

O.OU 

<in 

2.r»3 

:'.0,07 

18. 1)(; 

J2.44 








A naJih^is of ihe coke. 

ITho figures give percentages.! 


No. 

Source of the coal. 

Method of analysis. 

Ooinhustildc 

inaltcr.tt 

Ash. 

Sulphur. 

1 

Australia 

Official 

70.80 

20. K) 

Tract*. 

2 

.. . .do _. 

do 

70.71 I 

20.2(1 



l 






« By difference. 


Caiorilie value of ilic eoko in calories: 

1 2 
0550 (>502 

Calculated calorific value of the pure cok(^ (free from arth) ; 

1 2 
8200 8224 

The latter results corroborate those of Uoutal and substautiale his formula for 
coking coals, that — 

P=r820-f where, 

heating }><tsv(-‘v in calories. 

G=:pcrceutage of fixed < i\rbon as tletormincd by analysis. 

V=])erc<‘niage of volatile combustible, as determined by analysis, 

0= function of the ratio between the volatile eomhnstihlc and the total <M)in- 
biislible mat ter in the coal, tliat is: 

])er cent of volatile eombu«t.il>le fuattiu* 

[()0 — (per ciMit moist lire-'}- per eei»|. anii ) 

111 my pi'cvions i>ul)Iicai.ion, a.s was siiil.cil, tlii' values I'tir it nci-c 
t 4 ‘ntativo]y, as siiHu-ii.-iil; dala wo.ni iioi. iivailahlc (h.)ri)\i;rlilY lo icsi. tlic 
acc-uraey ol flie fornnila when applied lo coals of tlawi .Islands. Al 1 . 011 - 
tion was called to tlic fact that greater (liscriipancies iKitweea caleiiliiteil 
and detemiued vahios were noted in the analyses of Philippine coals Ihan 
in the ones from which the numbers wore calculated. A satisfactory 
explanation was not then at hand, but it is now hclioved that these were 
due to the inapplicability of the methods of analysis existing at that time, 
as will ho shown below. The niunbers wore calcnlatod from Aniericnn 

• f Accurate. Cf. Thi» Journal, Hcc. A. (1007), 2, 52. 
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bitaiinnoiiy and siibbitmiiinous coals and are apprLca]>le oady to coals 
of that class. Tliev are as follows: 

oi-’-.i.. 


V.'i+b 

Then a is 

■■ :■ — 

equal to — 

25 

102 

27.5 

97 

ao 

92 

;J2.5 

S7 

55 

82 

57.5 

'i 1 

40 

72 

42.5 

C7 

45 

03 

47.5 

59 

50 

oS 

52.5 



55 

56 


Australian coal is strictly of the class of the American bitiuninous 
coal and the use of the fornuiln with the ^'allies of a as given above 
is applicable to it, as is sln-.wn 'oy the following table where the deter- 
mined and calculated results are tabulated side by side: 

Table L®** 


No. I Source. 

i 


j Water. | 


Vola- 

tile 

com- I 
busti- I 
ble. 1 


j 

Fixed I 
carbon.' 


A«h. 


Calories. 


Total 1 100 V- C- j r 

SUl- :Y.C.-.-F.| i 

phur. C. I Calor- , 

; limeter.l 


Calcu- 

lated. 


1 

W<'sr\vjild.-ond — 

2.59 

32. 8”i 

2 ' 

Wt-'.^'twaldsend (l%r.i 

2.00 1 

34.84 

3 ' 

. , . do _ _ _ , 

2.44 1 

34. 77 

4 1 

Wcstwaldsend (1007\ _ J 

2.80 1 

34.23 

5 

WfsL\vii]ds<*nd . litOSl * - 

1.74 j 

36.04 

0 

Wost\v.*ild.«?end (1907) 

2,50 j 

32.97 

7 

W'-stWiildseiid dOOMi — . 

2.80 

SI. 24 

8 

X cu \V •■■"t w ald.scTi d 

2.50 

35.28 


O907i. ; 

1 

i 


9 

rilawnrni ncitr-^ydnoy.* 

1.26 ' 

25.20 

10 

■ Liclizow Valley riOOS) 

2.11 ; 

32. 17 


1 


52.97 

11.59 


38.3 1 

6,037 

6,775 

52.57 

9.99 

0. 01 

39.9 ; 

6,976 

6,825 

45.18 

31.61 1 

0.01 

43, 6 ; 

6,128. 

6,000 

50.94 

12.03 ! 

0.09 

40.2 ; 

0,014 

6,600 

52.43 

9.19 ' 

0.15 

41.1 i 

0,983 

0, S75 

51.68 ; 

: 12.79 1 

0.12 

38.9 I 

5,472 

6,650 

54.35 

[ 11.61 ' 


' 36.5 1 

6.S3;'> 

6,920 

52. 10 

1 9.70 

1 

0. 31 

1 40.*2 ! 

6,906 

6,825 

03.49 

' 9. 99 ' 


' 23.5' 

7, 02 1 

' 7,600 

52.62 

, 12.80 

0. oS 

38.2 

«■), 987 

i>, 770 


Selected lump. 


>’ Double sciveued and picked twice. 


Wo would anticipate that tlie Goutal formula using tlie values of a 
given above, is applicable to Australian coal, since the latter is of The 
same class as the 350 American coals from which tlie values were 
calculated. 

I have devised a diart ( hg. 1 ) which is generally applicable to coals of 
tills clas.*, ])y means of which the same results may lie obtaiued and the 
formula and laborious process of calculating entirely dispensed witli. 


Analyses made by the official method (Jouni. Am. Chem. Soc, flSOi)), 21, 
1116). 






Fig, 1, — Chart for finding the calorific value of bituminous and sub -bituminous coals from their proximate analyses* when analysis by the official method is applicable. 
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This chart has been drawn on the basis of the Goutal formula with 
my values for given on page IT'O, and from it the approximate 
calorific value of the coal may be foimd, when the proximate analysis 
as made by the official method is known. The procedure is as follows: 

Find from the analysis the percentage of volatile combustible matter in the 

pure coal ■ Locate this value on the chart and follow the 

ordinate (vertical line), until it intersects the curve representing the volatile 
combustible matter which agrees with the percentage determined in the analysis; 
continue from this point along the abscissa (horizontal line), until the curve 
representing the percentage of fixed carbon of the analysis is reached; continue 
downward on the ordinate to the base line where the calorific value of the coal 
may be directly read. Example: 

Analysis of the coal. 

Constituent. 

Water 

Volatile combustible matter 

Fixed carbon 

Ash 

Total 


Per cent. 
5.75 

40.00 

50.00 
4.25 


V ^ percentage of volatile combustible matter 

in the pure coal. Locate 45 on the chart and follow the ordinate 
as indicated by the arrow until it intersects the curve representing 40 
per cent of volatile combustible matter ; continue from this point along 
the abscissa until the curve representing 50 per cent of feed carbon 
is reached j continue downward on the ordinate to the base line where 
the calorific value of the coal may be read as 6,630 calories. 

Goutal assumed the calorific value of the feed carbon of all coal 
to be 8,200 calories,*® or the share that fixed carbon contributes to 
the calorific value of coal as eighty-two times the per cent of feed 
c-ai'bon in the sample. This was substantiated by the determination of 
the calorific value given above for an Australian coal, but it does not 


Streit, H. Dissert* XJfdv* ZUrich (190C) j Client* Ahs. (1908), 2f 1040 hfiis 
shown that the heat of combustion of ash- and moisture-free coke obtained by one 
and the same method from different coals is the same but differs if different 
methods are employed. Crucible coke produced by the French (Goutal) method 
is least degasified, by the American method most; that by the Bochum method 
occupies an intermediate position. In general the lieat of combustion of pure 
cokes is as follows: 


Crucible coke: 
Goutal .... 
Boebum .. 
American 

Gas coke 

Oven coke 


Calories. 
.... 8,230 
.... 8,160 
.... 8,100 
8,000 
.... 7,950 



182 


cox. 


hold good for riiilippine noneoking coals as is shown ])y tlie following 
results : 

Proxinutie anahjfies of the coals. 

[The figures give percentages.] 


Source of tl.e crjul. 

! 

Water. 

Volatile 

combus- 

tible. 

Fi.Kcd 
car) > 011 . 

Ash. 


Cebu, near Carraeii„ Smokiiig-otT**'' — 


Sjr>. 58 

48.16 

1. 65 

0. 12 

Do ^ . ' fhi 

14.71 

B5. 43 

48. 29 

1.57 


Polillo i do 

n.SS 

39.18 

48. 90 

6.04 



5.90 

39. S9 

48.75 

5.96 


Do j do 



Xmlyses of the residues from which ihc rohifUe jiuiitcr has heen expelled.*^ 
[The figures give percentages.] 


Source of the coal. 

Combustible 

matter.® 

Ash. 

Sulphur. 

Cebu, near Carmen 

96.69 

3.31 

Trace. 

Do _ 

96. 85 

3.15 


Poimo_ _ _ . _ 

89.01 

10.99 


Do _ 

89.11 

10.89 


1 



® By difference. 


Calorific value. 

[The figures give calories.] 



Of the residue from which 




Source of the coal. 

the volatile matter has 
boou expelled. 

Of the pure fixed carbon. 


1. 

2. 

3. 

1. 

2. 1 

3. 

Cebu, near Carmen-.. 

7,826 

7,830 

7.815 

8,087 

8,091 

8, 07<» 

Folillo 

7,233 

7,239 

7.249 

8,122 

8,128 1 

«,H0 


'The fi.xod carbon fi-om a powdered sample of most of the known coal, 
of t'liopc .IrfhiJids is sojiiowliat similar to wood sawdust cliarooaL It 
is Vfi-y granular and it seldom mnnife.st? any tcndoncy to sinter iogotliea\'*“ 
The average of ilic six tdosely agividiig detenninalions given ah^ve of 
the calorific value of tlie pure fixed carbon is (S,107 t-alorie'^. 'I’liis is 

'‘^Accurate; large meelianieal loss by oliieial niotliod. 

These samples were obtained by exijelliug the moisture and volatile combus- 
tible matter as outlined in This Journal, Sec. A (1907), 2, 44^, cooled in a 
desiccator and iveighed directly from the crucible by difference, .so tliat there wa.s 
no opportunity for the absorption of moisture. 

^Eecently 2 coking coals have been discovered. 
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an exceedingly close agreement ^vith the generally accepted number 
of Bertlielot/^ of Petit or of Favre and Silbeniian of 8,140, 8,103, 
and 8,080 calories, respectively, for pure carbon. The Philippine coals 
are Imown to be very low in heavy liydro-carbon compounds and 
naturally the fixed carbon would likewise he lotv, since it would be 
the more easily degasified. The above results indicate that they are 
entirely devoid of hydrocarbons tliat hiive high heats of combustion, 
or else that the pure hxed carbon is pure carbon. Therefore, at present 
it is impossible to establish a generally apj)lieable formula for calculating 
the heat of combustion of all ttyies of coals from the results of proximate 
analysis and instead of using eighty-two times the per cent of fixed 
carbon for its calorific value, for our coals, we must use eighty-one. • 

Bement says “inoisture is the most variable” factor in Illinois coal and **it 
is a fact that tlie coal from a general locality has been analyzed over and over 
again, with always a more or less different result when presented in only the 
moist coal composition, so that after all of the mrdtiplieity of work, a final 
conclusion or full tmderstanding is still unattained,” 

It is probable that the great variability in the moisture is accountable 
for the different results. I have shown that when coal is analyzed 
according to the official method, a variation of one and a half per cent in 
the volatile combustible matter, respectively fixed carbon, is produced if 
the percentage of loosely held war or is varied five per cent: moreover, 
in tlie analysis of Philippine coal the official method gives large mechanical 
losses. The smoking off method which was devised and substituted for 
the official method gives no mechanical loss and also hy its use no 
variation in the fuel ratio is produced when the content of loosel}' held 
water is varied. In the light of this research it seems proper to attribute 
tlie great discrepancies which were noted in BenienPs paper, to error in 
the method of analysis rather than to Inherent properties of the coal. 

There are other errors in the proximate analysis of coal which, tliougli 
ivcognizcd. arc nor often canabh* of calculation as they represent the 
sum of a number of variable chemical changes. It was pointed out 
above that the presence of earlionatcs in coal introduces the error of 
high earlion in the ultimate analysis. This is also true of the proximate 
analysis. Carbonaics which give oif carbon dioxide. gy[»snm and silicates 
which give u}) their coinliined water, and pyi'itos whicli is coiu'crtcd to 
iron oxide, when the coal is burned to asli, arc all sources of error. 

^Bertbelot, Zoc. cit. 

Petit, ?oc, cif. 

Favre, P. A., and Silbermann, J. T. rhim, ci phiffi, (1852), III, 34, 403. 

■‘®Cox, A. J. This Journal (1900), 1, 877. 

^"Bement, A. Ill Geol Svrv, (1906), Bull. 3, 23. 

Bement, A. Journ. Am. Ckem. goc. (1906),, 28, 637. 

Cox, A. J. This Journal (1007), 2, 60. 
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"W". Brinsmaid lias shown that in an Illinois coal each one per cent 
of ash as weighed erpials 1.1.3 per cent of ash in the coal. 1.13 per cent 
error on a coal found to contain 10 per cent of asli, is not inconsiderable. 
As a small offset to this error, the combirstion of the sulpliur dovolojis 
some heat, but this is an extremely small factor in Philippi no coals. 

Great unity in results are obtained with Philippine coals when the 
smoking-off method of analysis is used. 

The proximate analyses and calorific values of most of the known 
Philippine coals are given in Table IT. 

'^Jonrn. Ind. and Cliem. Eng. (1900), 1, OT. 
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Table IL— Proximate analyses and calorific values of Philippine coals — Continued. 
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kyrtiyiah 0.40 1. Iu5 47.5 lOU -1-71 



Light brown ; 1 l.OUl ; -17.8 1017' r>2l0 'm 
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Mindoro, Biiliilaoao, weathered <1907) 
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These names are arranged alphabetically except those beginning with P, which are placed after those beginning with B for convenieiice of classification. 
i> Fixed carbon. 

Volatile combustible. 

» Incipient coJting. 
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In the Goiital formula tlie second factor of the equation is a function 
of the ratio between tlie volatile and the hxed combustible matter. 
The analytical data given in the preceding table have been recalculated 
to the ash and water free (pure coal) basis, which shows this ratio, and 
the results are given in the following table: 

Table III. 


; No. 

i 


Source. 


, Volatile 
Fixed combii?- 

carbon. tible 
matter. 




Perce7}t. 

Per cent. 

1 

Batan Island, eastern end of 

49.07 

50.93 

2 

do [ 

49.87 , 

50.13 

» 

do i 

50.92 

49,08 

4 

Batan Island, north side of eastern end 

50.06 

49.94 

5 

Batan Island, south side of eastern end. ■ 

50.96 ' 

49.04 

6 

do 


49. 43 

7 

Batan Island, Betts’ (1905) 

50.96 

49.04 

« 

Batan Island, Betts’ (April, 1907) _ 

51.22 

48.78 

9 

Batan Island, Betts’ (May, 1907) i 

48. So , 

51, 15 

10 

Batan Island, Betts’ (June, 1907) 

50.43 

49.57 

11 

Batan Island, Military Reservation 

55.72 

44,28 

12 

- do _ . 

58.93 ' 

41.07 

18 

do 

55.06 

44.94 

14 

I 

Batan Island. Military Reservation (.seam No. 5) : 

58.04 

41.36 

16 

Batan Island. Military Reservation 

52.76 ; 

47.25 

16 

do 1 

56.35 1 

48.65 

17 

do 1 

56.33 : 

48. 67 

18 

do 1 

55.59 

44.41 

19 

do i 

55,35 

44.65 

20 

dn . . - _ i 

46.52 

53.48 

21 

Baiaii 3^1all(^, Military Reservation nowerseam No. 5'_ 

56.63 

43,37 

22 

Batan Isslaiid, Military Rosorvari(>n r upper seam No. 5} . 

47.45 

52. 55* 

28 

Batan Island. Military Reservation \^st*am No. 4; 

57.26 

42.74 

24 

Borneo. Labauau mine'^ ' 

55.01 

44,99 

25 

Polillo ' 

1 57.54 ' 

42.46 

26 

, do „ „ . ^ ] 

j 66.51 , 

43. 49 


; _do_. . 

1 56.91 ‘ 

43. 09 


i 55.42 : 

44. 58 

29 

Polillo, Visita de Burdens 

1 

i 56. 47 1 

43. 53 

80 

Polillo 

! 57.06 : 

42. 94 

81 

do 

54.27 , 

45.73 

82 

d/% ... , 

1 53. 70 ' 

46. 30 

38 

Philippines. 

i 56.46 ; 

43.5*1 



' 56. 98 

43.02 

35 

Cebu, near Compostela 

! 57. 16 

42,84 

36 

do 

! 57.82 

42.18 

37 

Cebu, near Cebu 

1 53.09 

46. 91 

38 

1 d/> 

j 54.38 

45. 62 

39 

1 Cebu, Camansi - — - 

1 55.68 

*“44.32 

40 

\ Cebu, Camansi (vein No, 1) 

54.28 

45.72 

41 i Oebn flftnisnsi (vein No. 2) - - 

55.04 

44.96 

42 1 CebUt Camansi (vein No. 3) 

5.5. 50 

44.50 

•13 

Carmen .. 

I .57.60 

i 42.40 

44 


1 5U32 

! 48.68 
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'rAlll.K I I I ( !<>ulilUU‘<l. 





— 

i 

Volatile 




Fixed ; 

ctmibus- 


No. 


(•{irbon. j 

tilde 





matCT. 




/*rr rriiL 

i 

/W rrt/f. i 


■ir> 

< Vbu, near CariiKOi , — 

n.'j. 98 

■n.62 



<lo _ . . _ * -- • — - -- 

b6. :y,i 

48. 67 


17 

(’obo. TiorlhfOTi Olid I>anno-<N>iiip<».sti*l« <‘onHlol<l „ 

r*7.6H 1 

42, 82 


■IS 

do .. --- 

r>.s. 12 1 

U..HH 


w 

do - - - 

;>7. 12 

12. 5S 


fii) 

do 

:>7.88 1 

t2. 12 


rn 

ilo — - . .. - 

.12 1 

12. 5,S 


r,2 

<lo 

r>s. 26 

11.. SO 




W. 17 

12. S8 


r>i 


r>7. 7s 

*12. U‘*J 


r>5 

do.. - 

r>9. 67 

16. 98 


r>(i 

iIm 

59. UH 

■16.67 


r.7 

do — — 

57, 47 

*12. 58 


"iS 

. _<lt» .... 

52. 56 

47. 50 


ri9 

_ . . do _ , - . . .... i 

51.96 

4S, 10 


00 

. ._<lo ■ 1 

58. 6H 

1(1. ‘.»2 


01 

do . . 1 

55, 8«) 

14. 61 


(52 

«lo ..... i 

52. 28 

47. 77 


<;a 

do , 

58. 65 

16. 85 


(■i‘t 

< 1 

52. 71 

■17. 29 


('f'> 

do 

M.,, 

45. «6 


66 

«lo 

fd . 62 

48. 8M 







(}« 

do 

54. 95 

15. 05 


69 

Oagayan Provineo, iiorth^-a^t of Alcala 

48. 82 

56. 18 


70 

(Jalaiidiianes iHlaod — , . 


(*) 


71 

Dinagat Island 

50. 47 

49. 58 


72 

TjOpanto-Itonloc, Biuuuick — 

j 51.72 

1 48. 28 


78 

Mindanao, near Matt 


1 («) 


74 

j MiiKlanao, JCamhoanga petiiiiMnla . . . 

* 56. .56 

48. 50 


7f> 

i Mindoro .... 

i 11.99 

i 58. 01 


76 

Afixidoro, Bulaln<‘ao (1007) . 

: 41. (»7 

58. 9,8 


! 77 

Mindoro <1907), wcatlicrcd 

46.67 

r>8, 88 


7S 

Alindoro (1908) 

1 ,51.85 

*15, 15 


70 

Negros, near CadiK - . ... . . . 

49. 86 

50.20 


80 

Negros, Kscalanto . . , 

51 , 99 

4K. 01 


81 

Riwxl ’> 

56.47 

48. 58 


82 

Samar, i*aranas 

54.86 

15. 64 


S8 

Hamar. 

44. 52 

.5.5. 48 


81 

Soraogon, near At on til far 

49.82 

50. 68 


85 

Sorsogon, near Montdfar (aeleelcd) 

49. 06 

I 50.94 


86 

Tuyabas, Atimonan 

46.77 

! 58. 28 


87 

Zamlioanga 

56. 28 

' 48. 72 

i 


« On account of very bigb aab, are probably not 3 

normal samples. 

These ■ 

xesnltSj which express the ratio of th< 

i volatile combi 

matter to the iixed carbon are represented graphically by fig. 2, 
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FI6. 2.— Chart shoving the ratio of the volatile combustible matter to the fixed carbon in 
Philippine coals when calculated free from water and ash (pure coal). 


SAMPLE NUMBERS 


l')4 


oox. 


The relative amoniits of iixo'l (‘iirlxin and volaiile (•(nnhustil)le lualtoi' 
vary voj'v little as is sliowji liv tlie lij^iin'. 'riii' (‘oals irivoii are i’((])t'e' 
sen'tative of all tlie rslands and we (aiii assume tlie a\era.j>'e as a fair 
reprosoiitation (tf .I’liilippiiie coals. Not only tin' anioiinl., lint also llic 
caloridc ]Knv(!r of llin g'aseous porlioii of llies(! coals is aiiproxiniahdy llic 
sarne iti all varieties. 'I’lui follow ini' results ('l'al)Ie IV) I'cp.ardin!; iiio 
calorific; value of the volatile eondmstible niatler of coals front litis 
Aroliipolago Imvo been ctibatlaitHl from work alritady ]nihlishttd. 

'I'aiu.k iV. 


Sonra‘ <»f (‘oul. 


Butan Islantl 



Ni*i?ro.s 

ZtunhouiiRa . 
Polillo 


Yifhl of pis 
per kilo of tfjtnl 
ooinlMistiblt' 
inatUT— 


In 

litorH. 


OiiloHlio 
Viilno Jl) 
culorbiH. 


m I 
m 

309 

m 


I.O’IO'' 

I.O'IO'I 


1 p(‘l* 

J (‘tint of 
vohi- 

(loin- 

bUHli' 

IllO 

in tbo 
total 
<‘oni- 
bihsti- 
bio 

!mitt(*r. 

Vi(‘l(i 
of pis 
[lorkllo 
of vohi" 
tile 
com* 
bust!- 

till' 

tmitti'V. 

(lalotilic 
value of 
the pis i 
protlH(*t*(l| 
per kilo 
of voln* 
till' com* 
ImstibU) 
matter In 
calorh'M. 

rAih 

(105 


51, -m 

597 


51.1 I 

5Hl 

3, 1 'WP 

45.4 

OHO 

3.H*1()'5 

49.11 

734 



The Jiittiibers roproscntiiig the calorille value of Ihtt gas prodtieed 
per kilo of coitibu.stihlo niattor and also of volatile (■oitihtislible ttutllcr 
in calories arc nearly, though not ahsolttlely, c.onsliint.'’^ The coals 
from the Military licscrvalioii in Batan Islatid, from Polillo, and from 
the (loniposhtla region in Ocltu have a soniewitftt higlatr value, while 
that for all others thus far invcsiigalcd is pruetioully (tonstant. 'i^lte 
samples arc arranged in the order of the slightly increasing value of 
tlie calorille power, and it will Ite stten frtun I’ithle TV that the ntmihers 
ropresenting the pen-ontago of volatiht cotuhustihle itmtter tirrange iltetti- 
solves almost in the reverse order. 

I have calculated the values of ‘V’ iti Bhilipjiinti coals from the 
proximate analyses and detonninod calorific values given in Table 11 
■ and using as tlie calorific jKtwer of the ll.xed carbon the value 81X tlie 
percentage, the results arc -as follows; 

“The gas from Australian coal has a somewhat higher calorific value than 
any of the above. 
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Table V. 


[ 

i 

i 

1 . . 

Island i 
Military : 
Reserva- : 
tion, 13 I 
samples. , 

^‘olillo.s; 

samples. 

Compos- , All i 
tela, 6 [others, 58 j 
samples, ' samples. ! 

1 ' 

i ; 

j 


58.8 1 


69,0 1 

1 

i 

1 

1 

58.9 i 
(>2.8 ' 

66.4 

64.8 

1 

58.8 1 
62. 0 


i 


53.1 ' 

59.4 

57. 7 ' 

I ; 

I 


58.7 i 

59.0 ’ 

i G3.9 




60 0 

63.7 

1 H3.0* 

j 


Value of “ct” 

J 

58.6 

59. 4 



58.6 ! 

62.0 





61,1 


1 



61.8 


1 

i i 


j 

63.8 


1 




61.3 


, 1 -I 



62.6 


1 1 i 




1 ! ! 

Average — 

i. 

60.0 

/ 

1 61.6 ! 60.7 

50.0 1 


The above averages confii'm tlie facts brought out bj' actual comparison 
of the calorific value of the gas. The volatile combustible matter in 
the coal from the Military Eeservation on Batan Island, from Polillo, 
and from the Compostela region in Cebu has a somewhat higher calo- 
rific value than from the others. 

Tor the following percentages of volatile combustible matter in the 
pure coal the results are as follows: 

Table Vf. 


1 40-42 i 42-43 I 4a-44 44-4n , 4.>4t> j 46-4S i 48-50 I 50-o2 i 52-58 

per > per f’cnt. per cent. • cent. ' per cent. - per cent, j per cent. : per cent. i per cent. 


No. 

•‘fi" 

No. 

•Wt” 

No. 

“<(" 

No. -’a" 

No. 


No. “ a" 

No.l 


I 

No. 1 -n” 

No. ; ‘‘ft” j 

1 12 

"bS. 9 

23 

62. 6 

lo 

t'lO.o ; 

IJ 5S.8 

31 

59.4 

15 5^.7 

3 

44.2 

1 ! 51.8 

20 ' 61.8 ! 

1 14 

53. 1 

25 

5s. 1 

17 

58.6 ■ 

13 62. 

40 

5s. 7 

32 62. 0 

1 4 

51.1 

2 1 48. 1 

22 til. 2 

4S 

55. tS 

30 

»i3. 7 

21 

j!3. 8 

18 58.1; 

(M 

11.7 

58 49. 3 

S 

47.8 

9 i 47.6 

69 t 46.9 ^ 

52 

5r». 9 

' 35 

59. 0 

2r. 

66.4 

19 ; 61.1 

6S 

49.7 

6U « 51.5 

6 

48.5 

79 ' 44.8 

75 { 55,1 i 

I 55 

51. 3 

36 

r.s. 8 

27 

61.S 

24 j 62.1 

; 

. 42.4 

62 j 45.0 

' 7 

39.3 

80 { 44.0 

76 I 61.0 i 

5fi 

4b. <s 

43 

5n. S 

2D 

59. 0 

28 ■ 59.4 

, 82 

1 57.0 

63 ' 46.7 

. 8 

42.2 

84 1 41.2 

77 ! 52.7 ' 



47 

_ 5*2.0 

33 

57. C 

39 ’ G2.0 

' 

' 

04 ! 40.3 

i 10 

48.9 

bo 11.7 ; 




■ 49 

58. 3 

, 34 1 

58, 7 

41 ■ 63.9 

, 


67 ■ 41. 7 

'■ 44 

52.5 

1 

, 86 32.2 ' 



' 50 

54, 9 

1 j 

46 i 

51. 9 

42 , 63.0 

' 



59 

51.4 





' 51 

' .54,0 

74 

62. 1 

45 ! 53.0 

!--- 

. j 

; 

, 66 1 

; 44.3 

j ! 



, ' 53 

; 54.7 

SI 

' 56. 7 

61 1 49,9 



.1 .. . j ,, .. 

! 71 

!«0.9 

1 i ' — I 



I 54 

57.4 

1 87 
! 

i 53.5 

1 

1 


, 



, 44.6 

_„! L , 


i 

■i 

1 51,9 

1 




i 

! ■ 

: 

! 

i ‘ ! ‘ 


■54.0 

r‘"‘ 

j»57.1 

i 

•59.4 

‘SO. 5 

! 

( 


.’*.56.0 

1 {•50.2 

3 i 

j 

•47.1 

'*45.6 1 ;'.'>2.6 ; 

! I 1 1 1 


* Average. 
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'File abovti (igiiros juM‘lia|>s Au)\v iJinl. ilian* Is an iin-rcasc in tlia t'al<>ri{i<* 
\aliicM)£ tlie volaiilo ooinlmsiiblt^ nuitinr wilii a (b^(trai\st' in th(‘ )anvnnla”\‘, 
blit tbo (lillViviH'O in any (‘\ant is very slif;‘lit. and IIhmv nvo many ^vnak 
points in sia-h a (b'diadion. I b»‘li<*V(‘ Ibn 4Mssnin|)l ion tbal' li is oonslani- 
lor all known riiilippino rtails io b(‘ (Mjiially a<-riira(o. \Vlu*n a l(‘(*l)ni('al 
pi'ohkan is (‘ont^oiauMl and it is lla^ d<‘siro io ilraw a js^iaaM'al (*on<*l iisioiu 
it is always lUMH'Ssary to al^ianpi. to dtdorinino a iniddb* \alno wbioii will 
s<H’V(j all sam[>l(‘s ('(jually \V(dl. IT siilVu'ionl data uiaa* at, band wo 
])r’obably would dtadvt^ a sli^i^’htly smallm* valiio for 'V'" for llu* laruor 
])orooiiiag(‘s of vobitibi t'oinbiisl ibb* mal.i.oi’ in I ho abovo labb*. ^Phis 
would ^’iv(‘ iho bigh<‘st d(\i;’n‘(^ <d' ai'iairaoy.*’" lIoW(‘V<‘r, afior <*onsitl(‘riiiij: 
ibo romarkabb‘ ivt»*ularily and .-iinilarily of llu*. Philippiiu' (^oab'’“ tin* 
data rc\i»'ardiii^’ ^^llioh havo boon brought oul in ibis pajun*, and wbii-h 
also liavo boon oontinually obsorvod in tin* rosiaircdios of this laboratory^ 
and using tin’ data givmi by I'abb* V!, an avm’agi* valm* for ‘V” has 
boon diM’ivod for our ooals, luiiiudy bibb; iluit is, tlui variabb* faoior 
boi^oinos a ('onsiant for ooals of ibis Ar<*}ii]adago and is «‘\ju-ossod by 
tbu Viiliui r>Jb(). It is S(»nn*wba( b*ss than that applioablo Io ('nking* (M>als 
of tbo samo grado. 

\V<‘ now have all the iaotors for the <I<‘\<ih>pnu‘nl of an e<iuation for 
llio oaloidation of the fuel valine of a Philippim' coal from its provlinalr 
analysis, This fonnnla is as follows: 

prs4S1 (^-)-bibl> V, where 
Prtr/rbe oalori(ic value iti oalori(‘s, 

(k-^^n^’lie piM'oontage of (i.xi*d carbon, 

V-'/rhe ])eroenLago of volaiilo oondjiislibb* mailer. 

The ooals must ho analyzed by the “smoking-oiT inellnKV wluoli is 
tlie only one giving ridiable results with Philippine ooals. In most 
eases tlnn’c is fairly cdosi^ agiNumuait lieUveen r<\snlts (‘jihailaloil by the 
use of the formula ami tliosc? aetually <leb‘nnin<*d in the ('alorimetor ; 
tiiis is shown by Ibible 11, wliore tboy are givtm side by sid<‘. It is 
possible to point out the limits of m-ror by using ilu* forcigoing results 
otjtained directly by the oalorimeier and oahmla U‘d by the use of the 
fonnnla. The average dlserepaney betwt^tm tin* determin(*d and Ihe 
calculated heat of eombnstion of the eoals is about rsJOO (glories or nearly 
four per cent, while the luaxinuun deviation in the oiise of three or four 

®=*K4?ftuUs alri^ady published (Cox, A, tJ. Thin r/onmal (1000), 1, scMp) 

show that the volatile matter oi' PliiUppine outcrop coals contjiins varirtble propor- 
tions of noncotnbnstible matter other than water which ])robably accounts for 
the observed irregiilariiics. 

**The results aometimes suggest the possibility of these beds all having been 
, continuous at one time, the differences in them as we now find them having been 
produced by metamorphism and otlier conditions since the breaking up. 

Bee, A. (1907), 2, 4n 
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highly weathered outcrop samples is about 500 calories. When it is 
detinitely known that a sami^le is from one of the regions enumerated 
in Table Y, then it would he more accurate to use the average value 
for there given, and the discrepancies l)etween tlie. calorimeter and 
the calculated calories would be greatly redueed.^^ Such a degree of 
accuracy gives a good working formula and is as close an agreement 
as is to be found between many of the calorimeters in actual use to-day. 
Should future development and deeper boring prove that better coal 
exists in these Islands and that this formula is no longer able, 

let it be remembered that tbe data from which this formula is derived 
ai‘e not changed one iota. In a recent publication Constam and Rou- 
geot conclude that a variation for the same coal of over three per cent 
may be expected. They used a Tan* calorimeter, which is in wide 
nse in America for this work. Lunge and Grossmann discuss the 
paper of Ckmstam and Eougeot and state that an apparatus which varies 
100 calories is sufficiently accurate for technical purposes. The results 
of my formula do not greatly exceed these limits and are fairly satis- 
factory wiicn \vc consider that two independent samples of the same 
coal show as great variation as this. 

The heating value of the upper bed Philippine coals mny be easily 
determined by the chart given in fig. 3, when the results of the proximate 
analyses are known. The intersection of that ordinate^ which corresponds 
to the ])j’o[)or percentage' of fixed carbon (respectively volatile com- 
bustible matter) in tbe total comlmstible matter road on the abscissa, 
with the curve representing the percentage of water and ash in tbe coaJ, 
designates the abscissa which in turn indicates the calorific value given 
on the ordinate. 

Authors®® sometimes rcconimend corrections or modifications of the 
present analytical methods used in the determination of the composition 
of coal,, such as that tin* cliciiiical tests be limited to the determination 
of the ash and the heating puwer of the pure coal, al)an(loiiing in tlio 
future the determination of tbe moisture, volatile matter, fixed carbon, 
sulphur and evaporating power of the coal.®® These, when sifted down 

The pliysiciil and chemical properties, the chanicter, the water content 
(Kolir, 0. Chnn. (1008), 32, 580, Gothen) and the color of the ash (Knappe, 
Or. ihid., 057 ) may be of assistance in verifying the lociality from which a coal 
comes. Such observations are especially valuable on samples purporting to be 
from well established coal fields. 

Constam, E. J. and Rougeot, R. Z/nc/ir, f. angrw. Chem, 190C, 19, 1805. 

Lunge, G. and Grossmann, H. Jhid.^ 1963. 

Bement, A. Eng. Record (1906), Oct. 27, 473. 

Qur present methods for the proximate analysis of coal probably had their 
origin in the '‘immediatanalyse^' of L. Gruner {Ann, Mines (1873), III, 2, 511; 
4, 169: Polyiecli. Jonrn,, (Dingier) (1874), 213, 73.) who believed that the 
simplest and safest method of a.scertaimng the real value of a coal was the 
determination of the water, coke, and ash. 




, , s.-r^oiiart finding % (^dorlfiib value of i*lilUpplne cbaW when the proximate 

''^'04 J‘,^r'.’i.r; , ‘ ‘i'' ; ' ' ' ' ' , analyses are known.! • ■' .!'„ ’ , 
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often have originated from a misconception of the moisture in coal. 
Moisture as ordinarily determined is indeed variable, but is of great 
importance. The coal-testing plant of the United States Geological 
Survey have advanced in the right direction in reporting their results 
in two ways, first, upon the sample as received and secondly, upon the 
air-dried coal. Almost every coal seam has an amount of water which 
is characteristic of the coal itself and this has an important significance 
in the estimation of the value of the fuel; this is indicated by the 
amount of moisture in the air-dried coal. The difference between this 
value and the sample as received at the laboratory gives the amount 
of water which is variable with the exposure of the coal, the season 
of the year, the state of the weather, the temperature, etc., or perliaps 
the wetting it has received at the hands of an unscrupulous dealer. 
In 1866, Beder carried on some interesting experiments with regard 
to the variation in weight of coal and coke produced by rain, when 
they are transported in open railway ears. He found that they increased 
in weight under the conditions of his experiments from 4.6 to 9.6 
per cent after from one to five days^ exposure. If the plan of the 
coal-testing plant is followed consistently, the confusion with regard 
to the moisture in coal will disappear and the interpretation of the 
results be simplified. However, usually the purchaser wishes to know 
how much water is in the ton of coal which he buys, regardless of how 
it came there. It is the same inert body with respect to the fuel value 
of the coal in any event, and the heating power of the sample is lowered 
approximately in proportion to the quantity of this present, as well 
as by the percentage of ash. The calculation of the results to the basis 
of dry coal is very simple, if that is a more satisfactory basis for 
specification. 

Even from a practical standpoint it is of great importance to know 
the amount of volatile and fixed combustible matter in coals. This 
plan for the analysis of coal was originally fomulatccl when the bulk 
of the coal used was coking and it was desiraldo to Icnow the amount 
of coke that could be produced from a given coal. However, this is 
a natural distinction and is very useful for noneoking coals, for the 
two kinds of combustible matter differ in heating power. The calorific 
value of the fixed carbon is nearly the same for all coals, but that of 
the volatile combustible matter is very variable for widely different coals. 
If the specifications in the purchase of coal sliould be made on a basis 
of the dry. coal, it is still necessary to determine the moisture in order 
to calculate the amount of coal received. If it is more intelligible to 

“ Soniermeierj E. E. Jouni, Am. Ghem, 8oc. (1906), 1630. 

®^Reder, Ztschr, d, Vereins dcutscJier EisenbahnverivxUtungen (1866), No. 43; 
Polytcch. Oentralhl. (1866), N. F. H. 20, 1447; Jahre9;b. d. chan, tech. (1867), 
12, 723, 

Somermeiei’, Joe. eif. 
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the mechanical engineer to have results reported on such a bavSLS, the 
interpretation from an ordinary proximate analysis and the recalculation 
of the calorific value of the coal as analyzed are easily made, the 
g'eologist and chemist tlie ]>resent commercial ^netliod is more satis- 
factory than the sugg'ested modifications and it also gives all that is 
required to deterjuine the value of coal as a commercial commodity. 
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ILLUSTRATIONS, 


Fig. 1 . (In text.) Chart for finding the calorific value of bituminous and sub- 
bituminous coals from their proximate analyses, when analysis by the 
official method is applicable. 

2, (In text.) Chart showing the ratio of the volatile combustible matter 

to the fixed carbon in Philippine coals when calculated free from water 
and ash (pure coal). 

3. (In text.) Chart for finding the calorific value of Philippine coals when 

the proximate analyses are known. 
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THE ECONOMIC POSSIBILITIES OF THE MANGROVE 
SWAMPS OF THE PHILIPPINES. 


Hy Eaymoxd F. Bacox and Vickxte Gaxa. 

[From the Chemical Lahoratorij, Bureau of ly’cieiwe. .lluuila, F. I. 


Ill the fnited States, and in other countries where large ainounts 
of leather are manufactured, the forests yielding native tanning materials 
have been so far exhausted that those nations must look to other 
countries for their source of supply. At the present time very large 
quantities of tan barks and cuteh are imported into the United States from 
Borneo, Dutch East Africa, Brazil and other tropical countries, and tlie 
use of mangrove tanning materials is constantly increasing. The most 
abundant source ot tanning substances in the Philippines is the mangrove 
swamps of the Islands. At tlie present time there is no mangi'ove bark 
exported from the Philipjjiues, and as yet the area of thO'O ^voimps is not 
knoum. They occur as narrow fringes along the coast or in consideralile 
areas at the mouths of large rivers, especially at the head of bays. Some 
limited areas have been mapped and measured by the Forestry Bureau. 
These are as follows : 

(J) Island of ^Mindoro, about 10,000 hectares, which will yield approximately 
50,000 tons of bark. 

(2) The east coast of the Zamboanga Peninsula, Mindanao, contains about 
0,000 hectares of mangrove swanij): this will yield at least 00,000 tons of bark, 
found on a coast line about 45 miles in length. In the same region, on the 
other side of the Gnlf of Subuguay, there are probably 9,000 hectares more which 
will also yield at least 10 tons per hectare. With the exception of a number of 
areas of 1,000 hectares or less, no fxirther regions have been examined carefully. 
The above statement gives a very small proportion r>f the tidal area of the 
mangrove swanij}.s. li is believed that the swuinps of Mindanao alone will yield 
enough bark lo furnish a eontiimons supply to a very large cutch factory. 

The tan barks of Mindanao average from to 25 per cent of tannin, 
and these arc the Iwst that have thus far bc-en examined from the Islands. 
Such bark could not be profitably shipped 'to the United States to 
compete with the East African barks carrying 50 per cent of tannin. 
A careful analysis of conditions shows that the only method of handling 
the tan barks commercially is l)y means of a cuteh factory at the source 
of supply and it appears tliat such a factory" could be operated very 
profitaldy, as soon as there is free trade between the Phili])pines and 

20 ') 
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the United States. At the present time the United States imposes a 
duty of seven-eighths of a cent per pound on eutcli. The Bureau of 
Forestry could grant to a company running a euteh factory a twenty- 
year license agreement to ex]iloit large ari>as of timber, provided that 
they carry on the work economically. These grants jnight he made 
on the following general conditions: 

(1) All trees destroyed niiiat bo used for iirewood or ftu* iainber. TIk‘ liivwoo<l 
indiisiry of the Islands is a veny inipor(.aiit one, and eonld be ea,rried on in 
eonneetion with the gathering of the bark. During the past fiseal year, ta,xes 
were paid -on 192,520 cubic meters of firewood. Any company could probably 
make contracts with small cutters of firewood to obtain the hark at a vtny low 
price. The mangrove swamps of Mindanao also furnish valuable timber which 
is marketed at the present time ustially in the shape of tclegi’aph poles. These 
are known to yield as high as 29,000 board feet of lumber per hectare. One 
company now lumbering in these swamps does not use the bark at all, and would 
he glad to dispose of it at a low price. 

(2) Restrictions as to cutting should be imposed to insure reproduction. 
This would be a help rather than a hardship, because it would insure a perpetual 
supply of bark to the company. The figures of yield of bark given above are 
based on the cutting of trees 25 eentiitieters and over in diameter, and are vciy 
oouservative. In many places clean cutting would be permitted, and then the 
viold would be much greater. All restrictions made would depend on the 
condition of the swamp at the time the cutting begins. At the present time, the 
uinngrovc barks are assessed on an arbitrary value of 3 pesos ( 1.50 dollars United 
States currency) per TOO kilos, and this value may bo changiKl on three motitljs^ 
notice. The bark is known to sell in the provinces for as low as 1 peso per 
100 kilos. During the past fiscal year taxes were collected upon 1,847 tons of 
tan barks of which probably 90 per cent consisted of mangrove barks. Those 
mangrove barks are used in tanning carabao hides, and to a minor extoni., for 
coloring rice. 

All the species of mangrove trees of the eastern tropics, which arc 
used ooinniercially for tanning purposes, are also found in the Philip- 
j)incs. These are: 

liMzophora mucronala Lain. 

72. conjwjaia L. 

Bruguiera gyvinorhiza Ijiim. 

B. eriopetala W. & A. 

B. parviflora W. & A. 

B. caryophijlloides Blunic. 

Oeriops tagal (Perr.) 0. B. Bobinsoii. 

There arc three large euteh factories in Borneo using tan barks from 
the same species of mangrove as those found in tlie Philippines. These 
factories regard the process of manufacturing cutch as a trade secret, 
hut we can not believe that these so-called trade secrets are of a very 
formidable nature, as we have succeeded in preparing very good grades 
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of cutch without any complicated processes in this laboratory. Our cutcli 
is a dry, brown solid with a- brillant, almost metallic, fracture. It is 
easily and completely soluble in water and tlie analysis shows the follow- 
ing constituents; 


In parts per 100 of 
v.-:ucr-.’rt-*e ra ateri i: I ' 
CoBstimen t. , 






1. 






Ptr cent. 

JV}' cent. 

Moisture 




2.G 

1 5. 7 

Insoluble 





1.9 

i 

Soluble 





- , 9S.1 

' 98.7 

Non Tannin 




2S.X 

; 26. 1 

Tannin- - 




69. S 

1 7*2.6 








The following was the method used to prepare the cutch: 

The finely ground bark was leached with cold water, and this solution 
evaporated to dryness in vacuo. Hot "water extracts too much of the coloring 
matter, and no more tannin than cold "water. The evaporation, at least the 
latter stages, must always he made in vacuo to avoid burning the cutch. It is 
sufficiently obvious that the extraction on a large scale would be carried out in 
such a manner that strong solutions w’ould be employed to leach fi*esh bark 
while weak ones would be used to extract the last percentages of the tannin from 
the partly exhausted bark. All the parts of the factory, except the vacuum 
dryers, could be built on the ground, and it is evident that the fuel for the 
boilers and for the dryers would cost verj^ little, so that it "would appear that if 
the cutch manufacture were taken up in connection with the lumbering or 
firewood industry that it would be exceedingly profitable. 

Tables of analyses made on mangrove tan barks are given below. It 
will be noted that the barks from Mindanao run very much higher in 
tannin than those from Mindoro, and it has often been observed that, 
as the equator is approached, the tannin percentage increases. The 
analyses below were made by the methods of the International Leather 
Chemists Association, using the American ^^shake modification.” As 
our machine does not give very violent shaking and as we have used 
unchromed’ hide powder, it is possible that our results may be as imicli 
as 2 per cent low. We are now taking measures to standardize our 
analyses with those made by a recognized leather chemist and in a 
subsequent communication will report several hundred analyses of man- 
grove tan barks from the southern islands, so that perfectly reliable 
data will be at hand for possible investors in this field. 

Botanical determimMions of the mangrove bark samples: First lot, 
from Mindoro. Mr. Merrill of the Botanical Section of this Bureau made 
the identifications. The botanical material was very poor and was not 
preserved. 
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i^econd lotf from Zamboa iuio ^ ioUrvtod hj/ Dr. //. A. Whitford and U'. /. li ulvhiimon 
i)f thr Htfrmnt of Farvstrji in Januart/. 


Forestry 

Bureau 

No. 

Field 

No. 


2036 


2057 

ysos 

205H 

ysou 

2059 

9360 

2060 


Common name. 


Tabi<pu‘ . 
Taiitral ,, 
JIacanaii 
r*ototan . 
Pot Ota u . 


Seioiititie tianu*. 


X}f!orar2>nii ohimtfui^ A. ,Inss, 

(Jnioi>ti tdfml (Perr.) C. H, Kohinwon. 
lihizojdiom w timniabt Lam. 
Brutjuiira iHtrvlJiom VV. ^ A. 
Jirnguiera gt/tmiorrhiza Lain. 


Third lot, from Mindoro, voUcvded by M. D. MrrrifI, of thv Biarau of Forrntrij in 

March, IdOd, 


1 

Forestry ' 
Bureau ! 
No. j 

"" 1 

Field 

No. 

Common name. 

8cientUl(t name. 

9779 

1911 

1 Bncauau 

Jlbizophom <*o»Ja,(/(f/(r L. 

9780 

1912 

' Buenuan 

00. 

9781 

1918 

Htijftilay 

lirntndera parrlfUmt W. a. 

9782 

1914 

Pototan 

Bnuiuhm gi/mnorr/inn Lam. 

9783 

1915 

Baeauan 

lihhopbom murrtmata Lam. 

9795 

1921 

Tangal 

Orlops tagnt (Perr.) C. B. Itoblnaon. 

9816 

1922 

Tangal 

00. 

9851 

1984 

Tangal 

00. 


Table l.~ Analysis of harks from Port lianya^ Zamboanga, 







in parts per 100 uf waler- 
free bark. 

Forest- 
ry Bu- 
reau 
No. 




Mois- 

ture 

tper 

cent). 





Field 

No. 

Common 

name. 

Scientific name. 

Insol- 

ubil- 

hy 

(per 

cent). 

Total 
ex- 
tra(*.t 
(pm- 
C(JUt) . 

Non- 

tan- 

nin 

(per 

n'lit). 

Tan- 

nin 

(j>cr 

cent). 

9356 

2056 

Tabique 

Xphnn'infs ohoHitus A. JU5W 

14.9 

r»9. 7 

30.3 

K 6 

21,7 

9357 

2057 

Tangal 

Or tops fagal (Porr.) C. B. Kr>- 

12.4 

65.2 

34. 8 

11.6 

23.2 




binson. 






9358 

2058 

Baeauan 

Rhizophoni muoronata Lam .. 

14.4 

61.7 

38.3 

12.4 

25.9 

9359 

2059 

Pototan 

Jintguiera parviflom W. & A—.. . 

13.9 

81.1 

15.9 

7.1 

8.8 

9360 

2060 

Pototan 

Bmguitra gyirmmrMza Ijam 

16.1 

r>:t. 0 

36. 96 

9.8 

27.2 



Tabique 

Xylocarpus ohovatus A, Juss 

1 14.2 

67.6 

32.4 i 

7.7 

i 

21. 7 

i 


Those barks wore collected on January 1908 by Dr. 11. R. Wlutford ami W. 1. 
Hutchinson from Port Banga, Zamboanga. They are rather large quilLs with 
thick, harsh, dirty brown scales on the outer surface. Tabiqiie gave a very 
dark, red infusion; tangal a somewhat light red infusion; baeauan gave an 
intense red infusion. Pototan {Rrutjniera parviflora) is a ftbrous bark diflicult to 
grind; it gave a red infusion. Pototan {Jirnguiera gynmm'rhiza) gave tlie same 
colored infusion as the previous one. 
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Table II . — of harks from Mindoro, 


Forest- 
ry Bu- 
reau 
No. 

Field 

No. 

Common 

name. 

i 

! 

Mois- 

^cientific name. 1 

jcent). 

i 

i _ 

In parts per 100 of 
water-free bark. 

Insol- 

ubil- 

ity 

(per 

cent). 

Total Non- 
ex- I tan- 
tract nin 
(per 1 (per 
cent),jcent). 

Tan- 

nin 

(per 

cent). 

9779 

1911 

Bacauan 

Ehiztjphora conjugata L 

13.2 

67.4 

32.6 

12.0 

20.6 

9780 

1912 

do 

dn 

14.4 

66.6 

33.4 

10.7 

22.7 

97S1 

1913 

Hangalay _ 

Bntgitiera pan'ijlora W. <fc A 

14,0 

77.4 

22.4 

9.6 

12.8 

9782 j 

1914 

Pototan ___ 

Bnujuiera gymnorrhiza Lam 

13.9 

60.2 

39.8 

11.6 

2S.2 

»9783 

1915 

Bacauan __ 

Rhlzophora mneronata Lam 

13.2 

64.3 

35.7 

14.1 1 21.6 

9795 

1921 

Tangal 

Ct'riops tagal (Perr.) C. B. Robinson. 

11.8 

69.1 

30.9 

9.7 

21,2 

9816 

1922 i 

do 1 

dn 

12.3 

72.5 

27.5 

10.5 

17.0 

9851 

i 1984 

i do- 

__dn _ 

12. 7 

1 71.5 

28.5 

S.O 

20.5 

>‘9780 

1912 

Bacauan __ 

Rhlzophora conjugata h 

13.5 

j 64. 8 

35.2 

10.8 

24.4 


1912i 

do 

do 

14.1 

67.1 

32.9 

10.0 

22,9 

1 

“msi- 

Hangalay 

Bruguiera parviflora W. & A 

14.8 

75.5 

24.5 

9.0 

14.9 

1 

1913J 

do 

1 .do _ . - 

12.9 

82. 1 

17.9 

8.3 

9.6 


1914i 

Pototan 

Bruguiera gymnorrhiza Lam 

13.9 

63.4 

36.6 

12.6 

24.0 

1 

»1915J- 

1 

Bacauan 

! Rhlzophora inucronaia Lam 

13.4 

67.1 ! 

32.9 

15.1 

17.8 


Analysis of inner bark. 


The barks were collected by Mr. M. L. Merritt in Mindoro in March 1008, 
•Bacauan bark is brittle and is very easily ground. It has a dirty brown scale 
of variable thickness which is very easily removed from the true or inner bark. 

Analyses were made on both entire and inner bark of each variety. In every 
case inner bark sho%ved a higher percentage of tannin than when entire bark 'was 
assayed. 

Bacauan numbered 1912 contained approximately 10 per cent outer scale. 

Bacauan infusions were red. but varied in intenvsity. 

The Hangalay barks are reddish-brown in color with rough, dark brown scales. 

The inner bark of Hangalay is librous and the ground bark was very irritating 
to the mxicous membranes of the nose and thi’oat when inhaled. They also gave red 
infusions. 

Barks of Pototan and Tangal also possess rouglj, brownish scales. 

The infusions were somewhat lighter than those of Bacauan. 

Table HI . — Analysis of barks from Port Banya, Zamboanga, 


Field 

No. 


Common . 
name. 


Scientidc name. 


In parts, per 100 of water- 
irec bark- 


iMois-: ^ 

' In.sol- ■ Total ' Non- 

ctui;. ; I Tract ’ nin 


Tannin 


! 

■ 

, 


(per 

cent). 

‘ (per 1 (per 
cent).; cent). 

cent). 

11534 ■ Bacauan 

Rhlzophora copjugaia Lam 

13.4 

68.7 

31.3 

13.3 

18.0 

11.535 1 Tangal 1 

CeHops iagal (Perr.) C. B. Kobinson 

11.9 

58,0 

41,4 

19.1 

22.3 

11536 ^ Pototan 

Bruguiera gymnorrhiza Lam 

13.5 

6*2.0 

38.0 

13.5 

24.5 

11637 ! Larigaray — 

1 ! 

Bruguiera parvifiora W. & A 

13.8 

SO. 4 

19.6 

8.0 

11.6 


This table shows results of analysis made on another lot of bai*ks from Port 
Banga, Zamboanga, collected by H. K. Whitford on December, 1908. 
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BACON AND GANA. 


Table IV . — Analysis of man>grove harJcs from Barawah, Borneo, 


Coninion 

tllllUl*. 

iSdenlilir luina*. 

Mois- 
ture, 
(per 
cent) . 

Tnsol- 

ity 

(per 

cent). 

Total 

ox- 

tra(‘t 

(per 

cent). 

Nou- 

tannin 

(THT 

(!(‘nt). 

Tannin 

(per 

emit). 

{Jayoriff 

Rfihophova viunronafa Lmii 1 

M.'l 

70. 1 

20, 0 

41.7 

85. 7 

0.4 

0.0 

0.0 

8.S 

0.0 

* ‘20.5 
8‘2.0 

20,7 

27.2 

Bako 

JihLophO'meonjiipahiAAxm _ 

1L7 
15.5 : 
Ru ; 

Bi.H ' 

1_ __ 

58, ;j 

04. :j 

04.0 

08.8 

Piitiit 

lirnouicra mnmtorrhha Lain ! 

Tiiniii 

Jirtfaulem erioiiftala W. A 

30.0 

30. ‘2 

Tangal 

Verio pa tatfal (Perr.) C5. B. Robinson 



20.8 


Analysis was made of some samples of mangrove barks brought from Sarawak, 
Borneo by Dr. Foxworthy of the botanical division of this Bxireau. These barks 
are used by cuteh factories and among the species in Borneo probably yiedd the 
highest amount of tannin. 



PHILIPPINE RAW CEMENT MATERIALS.' 


By Alvix .J. Cox. 

{From the Laboraioru of Imrganic and Physical Chemistry, Bureau of Science, 

Manila, P. I.) 


The essential constituents of Portland cement are calcium oxide 
(CaO), silica (SiOj), aud alumina (AljOg) or some other flux such as 
ferric oxide ■which, similarly to almnina is able to promote the union of 
silica and lime. Calcium oxide does not occur in nature in the free 
state, but in combination as calcium carbonate (limestone, chalk, etc.). 
Silica and alumina are foimd in the form of minerals such as quartz 
and corundum, but in this form they are not suitable for the manufacture 
of cement, owing to the difficulty of grinding the materials to a 
sufficiently fine state to cause them to combine with lime; therefore, 
condiinaiions of these two oxides ocemTing as silicates of alumina, 
termed clay or shale, are the chief source of these constituents in the raw 
materials used in cement manufacture. The majori^' of limestones 
contain some clay, and clays often contain a certain amount of limestone, 
these facts are taken into account in proportioning the raw materials. 

SAW CEMENT MATEBIALS ON THE ISIAND OE BATAN. 

Linrestone occurs abundantly on nearly every Island -of the Philippine 
Archipelago and in this region is uniformily remarkably pure. On 
the other hand, suitable shale or clay for the manufacture of a high 
grade Portland cement is more difficult to obtain. It -will be seen by 
referring to any of the military records of drill holes made when pros- 
pecting for coal on Batan Island with a standard diamond r^-iuch core 
drill, that tire holes penetrate thick layers of grayish-blue shale separated 
by more or less thin layers of fossil or calcareous ^ale and limestone. 
It was thought that analyses of these blue shales mi^t show the 
variation to be expected, reveal the presence of some materials not 
otherwise easily accessible and that they would help to form an opinion 
as to what, if any, siliceous cement materials exist on this island. The 
beds encountered are not horizontal; the dip indicates that they outcrop 
somewhere on the island. If these are suitable for the purpose of cement 

‘The first discussion of this subject was published in This Journal, Sec. A. 
( 1908 ), 3 , 391 . 
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tiunniFacfuro, tin* uuitoiial bo oat^ily aoailablo. On tho oilu'r 

IuukI, if till? propoi’ o(Uist itiioiits woro lo bo IoiukI, 1Iu*so sliab^s bo 

iniiiod art(‘r t]i(‘ luauiKM* adoptod by some sucressru! (-onioni oonipanios 
now op(*ratin^ii\ 

Tlio v^inn|>l(‘s woro obtained I'roni a drill hole made in tbo Monoao basin 
on tli(‘ loft bank of tlio riv(‘r about 1.5 kilomolors from lis mouth and at 
an olovatioii of 5.S nndors. 

A vortioal sootion oflho drill hole shows: 


Material. 

Thick iie-ss. 

T(.)tal depth 
of hole. 


Meten, 

Meters. 

Siirai(‘#> _ - __ - - - , 

l.S 

L8 

Blue shale - - 

22.5 

24.3 

Limestone 

o.a 

24.0 

Fossil shale - 

r>.« 

30.2 

Blue shale 

17. i) 

48.1 

Limc.stone- - 

y.i 

57.2 

Blue shale 

4.(1 

01. X 

Shale and limc.stone 

(1.0 

07.8 

Blue shale 

7.7 

75.5 

Shale and limestone 

3.1 

78, (! 

Blue shale 

1.0 

79.0 

Shale and limostono 

3.5 

«8.1 

TiiTTtiiistnnft ^ _ __ _ 

2,9 

80.0 

Shale and limestone — - 

7.7 

93,7 

Limestone 

4.4 

98,1 

Shale and limestone 

B.4 

101,5 

Limestone 


ItO.l 

Blue shale 

1.5 

111.0 

Limestone 

2.3 

113,9 

Blue shale 

19.1 

133.0 

Limestone-- 

0.G 

m,o 

Blue shale 

0.3 

m.9 

Limestone - - 

0.8 

1317 

Blue shale 

0.5 

141.2 ; 

and IhnPHtomi , „ 

1,2 

142.4 

TJmPfihnnp . 

i.5 

143.9 

! Ttliifl fihaln . , „ 

39,9 

183,8 

Limestone - - 

0.3 1 

184. 1 

Shale and limestime 

2.4 

180.5 

limestone -* 

4.5 

391.0 

Shale and limestone 

1.0 

192.0 


Thi}. olioinioal analyses of some of tlm materials are {^ivon in ^rable 1. 
1 also give the average of the analyses of two limestones whioli agi’Oi' 
very closely in composition; these were taken from drill holes numbors 
5 and 6. 
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Table L — Annljfsea of shales and limestones from Baton Island. 


Depth in meters 

Silica (SiOa) 

Alumina (ALiOa)* 

Feme oxide ^FeoOg) 

Ferrous oxide (FeO) 

Lime (CaO) 

Magnesia (MgO) 

Soda (NaaO) 

Potash (KiO) 

Lops on ignition = 

Water below 110° 

Titanium oxide (TiOg) 

Sulphuric anhydride (SOb)-. 

Sulphur (S) 

Manganese (MnO) 

Correction .1 

Total 

Less 0=S 

Total 


1 1. 

2. 

3. 

Um'o- 1 
stone. 

1 

! 1.8-18.1 

57.2-ol.S 

114-133 

“'1 

— 

: 42. 72 

35.02 

34. SO 

0,97 

i 17.231* 

13.21 

11.70 

o..v; 

.i 2.13 

2.13 

2.09 

0.25 

■ 4.11 

3.49 

3.47 

0.11 

11.12 

17.44 

17.19 

53. 86 

8. 65 

2.S4 

2.84 

0,19 

j 0.S7 

1.29 

1.46 

. .. .1 

i 1.44 

0.68 

O.&O 

0.16 

J ‘115.58 

‘117.50 

17.19 : 

43.18 

j, 1.S5 

5,31 

4.90 ; 

0.30 

.i Above. 

0.77 

0.95 i 


None. 

None. 

None, i 


0.44 

0.61 

' 0.01 

[ 

, Trace. 

0.09 

1 .. .. 



‘1.45 ; 

i i 

1 


, , . 1 

, 301 14 

100.29 

100.14 


0.22 

0.31 

0.31 

: 1 

. 100.92 

99.98 

99.83 

1 99.6S 1 

i 





’ 



“Includes possible phosphoric anhydride (PyOs). 

Includes titanic oxide (TiOg). 

A number of chemical changes are involved in this factor including both losses and 
gains, and the amount of these depends largely on the u*nipe:‘aiurr enip>cyed. With the 
crucible covered and a moderate heat, carbon dioxide, water and carbonaceous matter 
are entirely driven off, tbe sulphides are oxidized to sulphates and all the sulphur is 
retained as sulphates by the calcium. With continued heating at a slightly higher tem- 
perature all of the iron is oxidized. With intense heat the sulphates are gradually 
decomposed with the ultimate loss of the entire sulphur and the alkalies are volatilized. 

^ Ignited so that very little if any oxidation occurred. 

For the oxidation of the sulphur and ferrous iron on ignition. 


About two years ago, W. A* 
Jjehigh district cemeut as follows: 


Aiken proposed a theoretical analysis for 

Per cent. 


Minimum silica 
Maximum alumina (ALOr.) 
Maximum iron <FeA) 
Lime (CaO) 

Maximum magnesia (MgO) 


23 

3.2,1 }->“= 
3.0 


In order to confirm this theoretical analysis, Mi% Aiken - made very thorough 
te.sts on fourteen brands of Poi-tland cement, in the laboratory of the New York 
Subway C’oiist ruction. Eight of these brands showed an average analysis prac- 
tically in agreement with the theoretical one; the remaining six failed to comply 
with the minimum .silica and three of these failed to comply with the theoretical 


- Concrete, 8, No, 2, 33 to 34. 
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analysis by excess of lime. The best results are sIjouii by the brands that 

agree closely with the theoretical analysis. 

Mr. Aiken has continued Ids work and taken samples from sev(‘ral rortland 
cement mills. Ho'* gives result, s of the tests of t)ies(^ difiVnmt brands and says 
**The results herein given certainly <‘mi)luisize t,ho fact iluit much etnnont is of 
the best and that there is no monopolif nf malerial or proportioning in manu- 
facture, as shown by those tests of average output from eight ditbn-ent hrarnls. 
throe of tliom not Jjchinh (Ns f riot nwicyial.'" 

Portland eeincnt was thought by Le Chabdicn* ' to Ix* compos(Ml of tricalciinn 
silicate, 3CaO . SiOa, and iricaleium alumimiie, 3CaO.AlyO:5- S. H. and 

W. B. Newberry^ showed that this idea should be modilied to dicalcinm ahunimiif! 
2 Ca 0 .AL 03 since the latter showed superior qualities, THeliardson ® and other 
investigators have concurred in the opinion that triealeiuin silicatti is an ossenidal 
eonstiiutent of Portland cement; recently, however Day and Shcj)ord ^ liav(‘ 
shown rather conclusively that no sxich compound as tricalcium silicate (‘xists 
and therefore the so-ealled tricalcium silicate is siipiply a mixture of liim^ and 
diealeium silicate. The only rational deductions from these facts ar(i thos(‘, given 
by R. K. !Mea<lo,® namely: '"That the lime in Portland <?oment clinker exists in 
three forms; First, in combination with silica, alumina, iron, etc., to form a 
magma of oribosilicates, 2CaO . Si02, orthoalumiuates, 2CaO . Al/^, <d,c,. ; seeond, 
as the oxide itself in solid solution in this magma of silicates, aluminales, etc., 
and third, as undissolvod oxide; that is lime merely (Usseminated through tlie 
magma forming with the latter simply a mechanical mixture.” The fact 
remains that under the most ideal conditions of Iluxing and burning, a conumt 
will carry an amotmt of lime very nearly corresponding to the Le Chaicliev 
molecular formula as modifiod by Newberry and N(‘wberry, vits., a? [(JlCaO) SiOaJ 
+ y [(2CaO) AlyOa'l* Ovcrliine<l cements are tmsouiul, but up to this point the 
more lime that is present the greater will be the strength of the cement. Blcin- 
inger, as mentioned in my previous paper® has shown from his experiments 
that “for the dry, ground mixtures the formula (2,8 Ca 0 )Si 02 ( 2 Ca()) AlA is 
the safest.” Even this give a jjercentage of lime in the burned product higher 
than that encountered in many cements. 

Magnesium not io exceed three of four per cent of llu' fini.died ]>ri>(lnr! 
may replace calcium in Portland cement without rltdcilrrioiis results, 
and iron in any amount may replace alumina. A cerLain aiuoiint of 
iron acts as a flux^ ]ovv(ts the fusion jmint of tlio mixt-ure and ])n) 
motes the combination of the calchun oxide and silit-u. Sctvi'ral arlicics 
have recently appeared in the lileraliin' u<lvocating tlu^ supcrioi'iiy of 
a cement for use in sea, water, in which prm'tically all of ilie ahnniiia 

^Concrete Review 2, No. H, 2 to 7. 

*Ann, des Mines (1887), 11, 345. 

^Journ, Soc, Chem, Ind. (1897), 16, 887. 

•Address, Assoc. Portland Cement Manufacturers, Atlantic VAiy, N. Y., dune 
15th, 1904; Journ. Soc. Chem, Ind, (1905), 24, 733. 

'^Journ, Am, Ghem, Soo, (1906), 28, 1107. 

^Chem, Eng. (1907), 5, 344, 

•This Journal, Bee, A, (1908), 3, 405. 

Newberry, S. B. and W. B,: Joum, Boo, Chem, Ind, (1897), 16, 891. 
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is replaced by iron and slio'^ing that iron-ore cement lias been used 
^vith efficiency for such \vorks of construction.^^ 

If the international atomic weights for 1909 are used in the above 
limiting molecular formula of Bleininger, then for every part by weight 
of silica 2.60 of calcium oxide are required, for every part of alumina 

I. 10 of calcium oxide, for every part of ferric oxide O.TO of calcium 
oxide, and for every part of ferrous oxide 0.18 of calcium oxide. As 
the clay itself contains a certain proportion by weight of calcium oxide, 
this amount must be deducted from the total required (the amount of 
magnesiam present is equivalent to 1.4 its weight of calcium oxide). 
On the other hand, the limestone contains silica, alumina and oxides of 
iron which take up some of the calcium and accordingly reduce the 
amount available. 

The calculation of a cement mixture from shale number 1 and the limestone 
would be as follows: 

SHALE. 

42.72X2.00=111.07 parts calcium oxide required by silica in 100 parts 
shale. 

17,23X1.10= 18.95 parts calcium oxide required by alumina in 100 parts 
shale. 

2.13X0.70= 1.59 parts calcium oxide required by ferric oxide in 100 
parts shale. 

4.11X0.78= 3.21 parts calcium oxide required by ferrous oxide in 100 
parts shale. 

134.82 parts calcium oxide required by 100 parts shale. 

II. 12-)- (3.65X1.4)= 16.23 parts calcium oxide equivalent to calcium and mag- 

nesium in 100 parts shale. 


(1) 118.59 parts calcium oxide to be added to 100 parts shale. 

miESTOXE, 

53,86+ (0.21X1.4) =54.13 parts calcium oxide equivalent to calcium and mag- 
nesium in 100 parts limestone. 

0-97X2.60= 2.52] 

0.56X1.10= 0.62 3.40 parts calcium oxide in 100 parts limestone which 
0.25X0.70= 0.17 is no* available. 

0.11X0.78= 0.09 


( 2 ) 

(1) 118.5 9. 

(2) “'50.73 


50.73 parts calcium oxide available in lOO parts limestone. 
2.34 parts limestone required by 1 part shale. 


The limestone and sliale mimbev 1 combined according to this cal- 
culation give the following results: 


“Newberry, S. B.: Cement Age, 4, 38; MontMg Consular and Trade Seport 
(1908), June, 165; Cement and Eng. TSeica (1908), 20, 112, 168. 
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Table II. 


[TLe nunibei’f- give parts of the material by weight.] 


1 


Individual constituents. 


Total. ; 

1 Silica , 
iSiO.). 

1 

Alu- ( Iron 
mina i oxide 
(Al2 0 ;il|(FC.j 03 ) 

1 

Cal- ' Mag- 
eium nesium 
oxide ■ oxide 
(CaO). llMgOb 

Volatile 

S 2 O, 

etc.). 

Limestone 

23t I 2.27 , 

1 

1.31 j 0.87 

126.03 ; 0.44 

101. 74 

; shideXo. 1 ' 

100 ' 42.72 ; 

17.23: 0.69 

11.12 j 3. 65 

17.43 

1 

Unburned ' 

834 44.09 ; 

18.54 { 7.56 

1 1S7.15 ■ 4.09 

119.17 

: Volatile 

119.2 

1 

1 

1 

Burned - 

214. S ; 20.95 1 

[ 1 

8.63 j 3.52 

! 1 

1 63.85 : 1.90 

1 

: i 



i 


Estimating all of the iron as ferric oxide. 


Tlie limestone and shale number 2 ealeniated after the same method 
give the foilo'wdng results : 

Table III. 


Individual constituents. 



Total. 

: I 

‘ Silica ' 
(Siu-i 1 . 

41n- Iron ! 

cium ne.'snim 

1 i \ oxide 

'ALO 3 I Ue.^O :0 (CaC). (MgU). 

Volatile 
' (cos, ! 

H 2 O, 1 
etc.). 

Limestone 

1 174 

1 1.69 . 

0,97 ] 

1 0.64 , 93.72 j 

0.33 1 

75.65 j 

Shale Xo. 2 

i 100 

i 35.02 1 

1 

13.21 1 

1 6.00 17.44 ( 

2.84 

22.81 

Unbumed 

Volatile 

274 

' 98.5 

! 

I 36.71 ; 

i 

14.18 ; 

i . i 

6.64 ' 111.16 j 

i 

3.17 

98.46 I 

Burned 

176.5 

: 20.8 i 

8.03 

3.76 62.98 1 

1.80 



I 


« Estimating all of the iron as ferric oxide. 

Tlie limestone and shale nnniher combined according to a similar 
ealeiilatiitti give the f('>lIo\ving results: 

Table IV. 


Individual eonstitueuts. 


1 

■ 

Total. 

: : 

Silica ' 

f/flVn ? oxide* 

(biOa). .(ALOallFe-A) 

1 _ 


1 

Mag- 1 
nesium ' 
oxide : 
(MgO).l 

Volatile 

(COa* 

HoO, 

etc.). 

f 

Limestone 

171 

1.66 

1 

, 0.96 

0.63 

92. 10 

0.32 ; 

74.35 

Shale No. 3 ; 

100 

34.80 

11.70 

6.54 

17. 19 

2.84 i 

1 1 

22.09 

• Unburned _ ! 

271 

36.46 

j 12.66 

7.17 

109,29 

3.16 i 

i 

96,44 1 

! Volatile 1 

[ ! 

96.4 


; 





r J 

! Burned^.. : 

174.6 

20.9 

; 7.25 

1 

4.11 

62.60 1 

1.83 , 

1 


t . ' 1 

1 




» Estimating all of the iron a.s ferric oxide. 



PHILIPPINE RAW CEMENT IMATERIALS. 


217 


Tlie limiting formula given above does not give entire satisfaction, 
since there are two undetermined variables. Limits for the silica-alu- 
mina (respectively iron oxide) ratio must also be set. 


E. D. Campbell has shown in his experiments that the best cements were 
produced from lean clays hioh in silica, with a ratio 3>1. He says “the 
substitution of Ah.O., or Fe./J... for SiCL. that is. the use of a rich clay, lowers 
the overlmrning temperature'* that with lean clays lieavily limed tiiere is a wide 
margin between the proper clinkeriiig temperature and tlie overburning tem- 
lierature, wliile with rich clay» great care must be exercised in order to prevent 
rwerbn ruing. 

Bleininger,’" says, “The clay must have a percentage ratio of silica to alumina 
of from 3 to 1 to 4 to P’ and in drawing concdusions from his own work, 
continues’^ “The ratios of silica to alumina given on several occasions seems 
be correct, for the safest cements in the boiling test, though not the highest in 
tlie tensile test are those with a silica-alumina ratio of from 3 to 1 to 4 to 1. 
Ahimlnoits eemenis are to be condemned.” Experiments of this Bureau*'* lea<l 
to the conclusion that the composition of Portland cement best adapted for use 
in a tropical climate should have a* high silica-alumina ratio; that is. at least 
3 parts of silica to 1 part of alumina. R. K. Meade places the limits for a 
freshly made American Portland cement as follows: 


Silica 
Alumina 
Iron oxide 
Lime 

Sulphur trioxide 


Per cent. 
20-24 
5— 9 
2- 4 
60-63.5 
1 - 2 


Le C'hatelier” places the limits of the amount of individual constituents 
usually present in good commercial Portland cement as follows; 



Per cent. 

Silica 

21-24 

Alumina 

t)- 8 

Iron oxide 

2- 4 

Lime 

60-65 

Magnesia 

0.5- 2 


Tlif* above ('aUmlatious Ain\\ that cements agreeing nicely with the 
tlicorcricnl analysis for Leliigli district ccineiir could be produced from 
materials such as those taken from the drill hole on Batan Island. On 
the other liaud, the silioa-alumiuci raTi('> is low and the composition of 
tin* bui*nt^<l pi'odncr shows that this would barely come within the highest 
limits ]woj)oscd l>y Mea«b' and Le Lhatelier. I am of tb.e opinion that 
it Mould he found necessary to add silica to the materials in some shape 
to produce a wholly satisfactory cement. 


^-Jouni. An;. VheuK Boc. (1902) 24, 069. 

manufacture of Hydraulic Cements, BiiU, tJeoh Ohio 4th Ser. 

(1904). 3, 223. 

« IhkL, 237. 

Eeibling, and Salinger. L. A. This ^fourmd. Bee. A, (1908), 3, 185. 

*‘'C/;cn;. Eng. (1007), 5, 349. 

Trans. Auu Inst. yfln. Eng, (1893), 32, 16. 



218 


cox. 


Attention might also l)e called to the fact that owing to a relativel}'" 
large amount of ealeiiini oxide contained in these shales themselves^ 
only a comparatively small amount of limestone would have to he com- 
bined with them and therefore a much larger deposit than is usual for 
ordinary siliceous shales^ would be necessary for a given output. 

I'Hi: EAW ^ilATEKIALS OF ^OtJFTT LIOOS HEGIOX. KEAU BAXAO^ CEBU. 

Altliough a few borings have been made^, there is little doubt but that 
there is a large supply of raw materials in the Mount Licos region the 
quality can be ascertained from the following pages. The map of the 
Danao-Compostela coal district shows the extent of the limestone. 
Mount Licos is ca]>ped with a white, orbitoidal limestone, 30 to 150 
meters thick. Limestone occurs abundantly in more or less detached 
areas over the whole region as remnants of what was most probably 
originally a continuous blanket. The shales and sandstone are mapped 
under one color (blue). Dr. Smith has estimated that the total thick- 
ness of the coarse, gray sandstone and the coal measure shales^ including 
five coal seam S. IS 90 to 150 meters*®; this also includes the shales which 
liavt locally been weathered to clay. The lower part of the coal meas- 
ures consists of gray shales and the upper portion of the coarse, gray 
sandstone. The dip of the beds is naturally with the coal, which varies 
upward from’ 20®. Some of the outcrops of tlie siliceous materials arc 
oblirerated by covers of talus, others may he followed all the way up 
the mountain side, whereas still others have been uncovered or more 
exposed by railway cuts and mine drifts. The samples here discussed 
represent large quamities, but were chosen rather- to indicate what is 
known of the character of the materials of the region than to represent 
any particular bed. A knowledge of its chemical composition is of first 
iriiuortanc-e in tlie investigation of the. suitability of a material for the 
iiianrrfac-tuTe of a hydraulic cement and the data for the clays, slralcs 
and limestone given in Table T will give tire information required. 

DESCBIPTIOW Of SAMPLES. 

No. 1. Clay from a abort diatanee beyond the upper terminus of the railway 
of the Insular Coal Company. 

Xo. 2, Clay found under the Danao coal, 

Xo. 3. Shale dried at 105® C. 

No. 4. Calcareous shale from railway cut about 300 meters east of tire terminus. 

No. 5. Shaly limestone. 

No. 6. Shaly limestone from the cut of the railway about 500 meters east of the 
terminus. 

No. T. Upper limestone from Mount Lieos. Especial attention is called to the 
absence of magnesium. 

"Smith, W. D. This Journal, Seo. A. (1907), 2, 405 
'‘Ibid, 390. 
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Table V. — Analyses. 

[The numbers give percentages.] 


Constituent, 1. . 2. 3. | 4. 5. ! (>. 


' Silica (SiO.,) 

60.17 : 

43.38 ' 

53.35 44.35 , 

29,00 ; 

24.02 i 

i Alumina ( A3aOc> 

22.65 i 

29. 44 

24.11 ! 20.26 

11.38 ; 

7.49 

, Iron oxide ( F&jOa) *• ■ 

4.66 1 

0.4S ' 

9.03 ' 4.64 ^ 

5.35 

2. 00 i 1 

1 Calcium oxide (CaO ^ 

O.Sl 

9.50 i 

0.80 11.37 

26.25 ; 

33.88 , 

Magnesia ■’fMgO) 

1,S5 ! 

0.61 : 

2.22 : 2.59 i 

0.65 ; 

2.12 ; 

Alkalies (K-jO- NaaOj,,. 
Loss on ignition 

i 

1.56 

1 

1. 9S 


6.35 

10.75 ; 

8.72 i 14.30 1 

23.00 

28.25 ' 

Water iHoO) below , 
llO^C 1 

C‘) , 

1 

5.80 

' 1 

K^) , V) 

3,S4 

r) 


Includes possible titanium oxide ( TiOul . 
Total iron determined as ferric oxide. 

<= Included under loss on ignition. 


These materials may be combined^ according to the method of cal- 
culation outlined under the preceding head. If clay number 1 is com- 
bined with limestone number the formula would require 3.28 parts 
of limestone to every part of clay and the results would be as follows : 

Table VI. 

[The numbers give parts of the materials by weight.] 


Individual constituents. 


' Clay (No. 1; 

j Limestone (No. 7) 

{ Unburned 

i Volatile 

! 

Burned 


Total. 

mina ' oxide ; 

Cal- 

cium. 

oxide 

(CaO'i. 

Mag. 

nesia 

;(MgOX. 

Volatile 

fCOis, 

HoO. 

etc.). 

100 

333.5 J 

; i 

60.17 . 22,65 1 4.66 ; 

1 1.27^ 0.60 1 ' 

1 1 

0.30 

1S5.49 

1.85 

6.85 

143.25 


; 433.5 I 
152.0 j 

' 61.44 ‘ 23.25 4.m 

I ' ! 

185.80 

I i.a5 

151.99 

281.5 ; 

1 21.83 8,26 1.65 

06.00 

i 0.66 



It will be noticed from the parts by weight (percentage composition) 
of the burned product that tlie content oC lime is liiglicT than that of 
the average Portland cement. The results oT tlic formula represent the 
maximum of lime which a cement can carry, if It were manufactured 
under ideal conditions. In actual practice these are seldom met with 
and it is therefore necessary to carry the lime lower than that indicated 
by the formula. Furthermore, a cement which has a comparatively 
low everburning temperature is always burned at the lowest possible 
point and at this temperature will usually not carry the maximum quan- 

85E20 4 
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titv of lime. A mixture tvliieli would more nearly correspond to the 
rheoretical analysis of Lelnyli Portland cement given above is as follows ; 

1'able VII. 

[Tbo numbers give parts of the materials by weight.] 


Individual constituents. 


Total. ! 

1 Silica 
j (SiO-). 

Alii' j Iron 
niiiia oxide 
(A1.0»)l{Pe.>0;;) 

1 

Cal- 

cium 

oxide 

(CaO). 

:^ragr- 

nesia 

(MgO). 

Volatile 

(CO,>, 

H 2 O, 

etc.). 

6. 85 

127. 65 

Clav (No, 1) ' 300 | 60.17 

Limestone (No. 7 j : 29*J | 1.05 

i 

22.65 I 4.66 
n .s i 

0.3 

162.6 

1.85 

1 ! 


Unburned ! 392 1 61.22 

V olatile ' 134 j 

! 

28.1.5 1 4.66 

i 

i 162.9 

1.85 

134. 

Riimftfl 1 OSS j 5.S.7 

8 , 97 ! 1.80 

63. 1 j 0. 72 


1 ! 



While the limiting forinnla is of gmit assiv<?tanee in the proportioning 
of cements, it leaves nndeterniined the siliea-aluniina ratio,, ^vhich is 
of ntmost importance. There is every reason to believe that ciwy nuinlier 
1 would produce a liettcr eoniont if silica in some shape were added to 
the clay base. W'itli- tlie .^ailistitntion of a certain amount of silica for 
alumina or iron oxith*. niolooide Tor niolecnlc, in the limiting formula a 
safer cement would be produced in that the overburning temperature 
would be increased.-'^ The .state of .subdivision of the free silica in tlu^ 
raw materials used for this purpose is an ox'tj*oinoly important considera- 
tion. The sandstone.s of ihe njgion, althougli liigh in silica, are probably 
not suited for thi.s purpose In tliat they arc coiu})os(‘d of oxidi^s of iimi 
and alumina and quartz grains so large as to bo unsuitod to cement luanii- 
facture. 

This sandstone, which contains approximately 73 per cent Bilicn, 
when pulverized to the dogree- nccc.‘-sarv for i‘<)ck analysis and one gram 
digested in <?00 cubic centimeters of o ]>er cent sodium liydroxide for do 
minutes on a water bath, allowed <.6 per cent of the silica to pass into 
solution.-^ It is unnecessary to resort to physical means io determine 
that the greater part of the silica is crystalline, for the cpiartz grains 
are visible to the naked eye and very distinct with a lens. The grciin.s 
are very loosely hold together and can be broken apart by nibbing be- 

® Tbe ideal mixture can not be overburned. 

“'Quartz is not absolutely insoluble in eau.stic alkalies (Lunge, (L and 
berg, O. : Zischr. f. ungew. Chem. (1897), 10, 303, 425), as is sometimes supposed 
to be the case and the use of a dilute solution of the latter does not give a correct 
separation of quartz and amorphous silica, however tlio error can generally be 
neglected. Hillebrand {Bull U, B. Geol, Bur, (1907), 305, 16(i), recommends as 
the most satisfactory the use of a dilute solution of sodium hydrate in which the 
glutton of the amorphus silica is almost immediate. 
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hveeii the fingers, or gently in a mortar. The state of suhrliTision Avill 
be seen from the following inimbers: 


Sieve. 

Per cent. ! 

Meshes 

Size I^®L 

centi- ! 
meter, i 

Not ' 
Piissed. parsed. 

100 40 

45 

55 

80 ■ 32 

57 

43 ; 

00 24 

76 

24 

5t> 20 

94 

6 

40 10 

9Si- 

1^ ; 


A large formation of schist ocenrs on the Island of Eomblon ; this is 
so high in silica that it is doubtful if it could be used alone for the 
manufacture of cement, ]»ut a small amount of material of this nature 
could successfully be employed for recomposing the ordinary clay or shale 
base. 

It is not improbable that highly siliceous materials similar to those 
in Eomblon occur along tectonic lines and if so, then possibly a similar 
schist inoi’e available to Cebu, might be found on some of the smaller 
islands lying nearer to it. In fact, schists have l)een found on Cebu 
itself. These occur and outcrop only in a few places along the Cordi- 
llera under the capping. Oue such schist has been described as rhyolite 
by H. Q. Ferguson.^- 

Analyses of these materials rich in silica are given in Table VUI. 

Sample No. S. Saiulstone which outcrops above tlie coal at the Compostela 
mine. 

Sample No. 9. Average of two analyses, agreeing fairly well, of independent 
samples taken from tlie formation near Romblun, Romlilon. 

Sample No. lo. <vhu rhyolite. 

Table VI n. — Anttlj/se't of watrri*i7>! ?'wh ia sUif'a, 

[The numbers give percentages,] 


! ' 1 I 

I ConsTituent. ■ S. 9. . 10. 

i y . ' 

j Silica (SiOa) ' so. 12 67.25 ' 

i Alnmina (AljO;j)* • 35. 5S 32.5f> ' IS. 12 | 

j Iron oxide 1.42 1.35 ■ 

I Lime ^CaOj 0 . 62 ^ 0.12, 1.23 

I Magnesia (MgO) ; Trace. 0.4S 1.10 

: Potash (KaO) 1 ; 2.38 : 4.38 

'I Soda CNayO)_,_ j 1,31; 0.59 

i Loss on ignition 3,53 | 1.94' 0.11 ; 

' Water (HaO) below 110‘=»O 1.84! 0.21 > 6.15 j 


* Includes possible titanium oxide (TiOa) . 

^ Total iron determined as ferric oxide. 

-^This Journal, Sec. A. (1907), 2, 408. 
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Suppose that vre recompose clay number 1 -with schist number 9 so that, 

alumina (res p. iron oxide ) _ 1 calculation is as follows: 

silica . 

Clay numlcr i.- 22 . 65 -r (4.66x5-g|) =26.63 parts alumina equivalent to 
alumina and iron oxide in 100 parts clay. 

or -,^-=2.346. 

25.63 alumina 

Schist number 9.— 12.56+ ^1.15 =13.30 parts alumina equivalent to 

alumina and iron oxide in 100 parts schist. 

80^=6.02.5 or -^^=6.025. 

13.30 alumina 

For any given intermediate ratio, parts of each must be combined, inveisel]v 
in proportion as the found ratio varies from that given. For a ratio of 3 to 1 
therefore, 0.654 (i. e., 3—2.346) part of schist would need to be combined with 

. / 3.025 \ 

3,025 (f. c., G.02o— 3 1 parts of clay, or a mixture of 82.25 per cent ^3;^4::oT65i/ 

clay number 1 and 17.75 per cent 054 ) number 9 would be 

required. 

AccM'rdiiigly. a new siliceous material would be obtained as follows: 

Table IX. 

[The numbers give parts of the materials by weight.] 


Individual constituents. 


Material. 


S‘2.:*5clay i) 

17. 7“) sehisr { Xo. 9 1 


1 SiOj, 

AlgO^. 

F GoOtj. 

OaO. 

MgO. 

1 

Loss on 
ignition. 

1 

1 49.50 

; 14.23 

18.62 

2.23 

3.84 

0.20 

0.26 

, 0.02 

1.52 
j 0,09 

5.23 i 
0.38 ! 

; 63.73 

! 

20.85 

4.04 

0.28 

1.61 

5.61 j 


The formula requires 3,475 parts of limestone number 7 to every part of the 
above material to give the maximum of lime which should be present in the 
cement mixture as follows; 

Table X. 

[The numbers give pans of the materials by weight.] 

■ Individual constituents. 



Total. 

Silica 

(SiOs). 

Alu- 

mina 

(AlsOj) 

Iron 

oxide 

(FesOs). 

Cal- 

cium 

oxide 

(CaO). 

Magne-! 

sia . 
(MgO)., 

Clay (No. 1) 

82.25 

49.50 

18.62 

3.84 

0.26 

1.52 

Schist (No. 9) 

17.75 

14.23 

2.23 

0.20 

0.02 

0.09 

Limestone (No. 7) 

347.50 

1.32 

0.62 

— 

193.50 


; Unbumed 

1 447.50 

65.05 

21.47 

4.04 

193.8 

1.61 

Volatile 

157.6 






j Burned 

289.9 

IS. 48 

7.40 

1.39 

66.8 

0.55 


Volatile 

(COH- 

HoO-f, 

etc.) 
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In ordinary practice this material would probably be combined with not more 
than 3 parts of limestone number 7 as follows: 

Table XI. 


Individual constituents. 


i Total. 

i 

Silica 

(SiOs). 

i A 111- ; Iron 
; mina oxide 
;(Al20-5)'(Fe203). 

ctam 

:,CaO). 

Volatile ’ 
ccOo-- ; 

: 

etc. ) ; 

Clay ^No. 1) 

82.25 

49. 50 

18.62 

! 3.84 , 

0.26 j 1.52 

1 

5.23 i 

Schist (^No. 9't _ 

17.75 

14,23 

2,23 

0.20 

0.02 : 0.09 ; 

0.3S 

Limestone (Xo. 

7/ 300. 

1.14 

0.54 


i 166.86 ' 

131. 1 

rnburned 

400. 

' 64. 87 

. 21.39 

4.04 

167.16 1.61 

1S6.6 

Volatile 

136.6 


; 



1 

Burned 

i 263.4 

i 24.62 

; 8.12 

1 1.53 

1 63.46 0.61 : 1 


In like manner the materials numbered 2 to 6 inclusive could be mixed with 
schist number 9 and limestone number 7. The following proportions would give 


a correction of the silica-alumina ratio to 3 to 1. 


Sample number. 

Parts sample. 

Parts schist. 

2 

€6.3 

33.7 

3 

71.3 

28.7 

4 

73.0 

26.5 

5 

74.4 

25.6 

6 

92.1 

7.9 


The comj)Ositiaii of the ash of the coal has not been considered in 
preparing the above figures, bnt the relative proportions of the raw con- 
stitutenis may be varied to include this factor^ which is not a large one. 


It is not only the existence in this region of a sxiperabnndance of 
limestone and of shales that canid readily be recomposed to be suitable 
for the manufacture of cement which attracts attention, but the coal is 
at hand; the city of Cebu is an open port making transportation easy 
and the cost of labor and supplies should be as low as they would be 
at any other point in the Islands. 

FUEL FOB BUROTKO CEMENT. 

The item of fuel used in the burning of Portland cement is an im- 
portant one. In 1885 Mr. P. Eansome-® patented a rotary kiln for 
calcining cement in which the firing was effected by means of producer- 
gas. The powdered raw material was fed in hy means of a hopper at 
the upper end of the kiln and traveled slowly down the furnace in con- 
sequence of an angle of inclination and a constant revolution of the 
kiln, while the producer gas in a large volume of flame entered the 
kiln at the opposite end. The interior of the cylinder contained a series 
of projecting longitudinal steps by which the raw material was caught 


Redgrave, G. R. and Spackman, C., Caleareous Cements Landon (1905), 167. 
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11 ] I and carried until it would fall almost direetlv across tlie flame to the 
1 m » ttoim to he carried up again. It was found that the finely divided 
i-viiient materia] was carried hy the draft completely out of the kiln, 
and tliat it had to ])e intercepted at the exit end and returned to the 
feeding hopper. The use of producer-gas, without a regenerator (an 
anparanis for Tirehcatiu" the air to be mixed with the gas) failed to 
yield the re-'inidt*-. steady teinperatnrc for the process of calcination, 
and when a regeneintor using the waste gases was added, it speedily 
became clogged with the cement powder carried into it by the draft. 
Later inventors liave overcome the greater poidion of the difficulties and 
tlie meclianical defects of Eansome's appat*atus have been removed by 
jiioditicaticuis and ini] movements, luit the consnm^dion of producer-gas 
does not seem as yet to liavc been brought to such a state of perfection 
that it with coal as a fuel for firing cement kilns. Both oil 

and natural gas have been and are still used as fuels. 

Tile cliicf otcnbui^iil.lc for firing cement kilns is poivdored coal, air 
.rhougi! ordinary ga< coke has hcen used to a considerable extent. Tlie 
cia-s ot coni to be employed is of special importance. Bituminous 
coal lias 1 con foinid to be most suitable. It must contain the proper 
quantity of lolaiih* comhiistible matter to render it easy of ignition at 
tlie proper height in the cylinder in order to produce the maximum 
temperatuie at the right point. Anthracite and coke arc more difficult 
to ignite, and therefore this maximum, when the latter are (unployed. 
occurs higher in the eylimlor: tlie result is increased difficulty ia watch- 
ing the vitrification of the clinkoj- and a less even distri])ution of the 
heat throughout the lengtli of the cylinder. 

The coal must be thoi’oughly dried, usually by rotary driers heated 
by hot air from the clinker coolers, before it can be ground to a sufficient 
degree of fineness. Care must be exercised in this operation that the 
temperature does not rise sufficiently to expel volatile combuRtiblc con- 
stituents of the coal. 

The estimated coal consumption, based on the ])arrel as a unit, varies 
as much as from 30 to 100 kilograms because so many factors enter into 
the calculator. Theoretically, the amount of fuel needed in the kiln 
must be sufficient to expel any moisture, to drive off the carbon dioxide 
from the ealeium carbonate and to produce the chemical combination 
of the silica and lime, and the silica and alumina j practically the amount 
is much larger than that required by theory because the .ordinary rotary 
lain has never been made to work economically. The calorific value of 
the coal, the burning temperature required, the heat lost by the radia- 
tion from the kiln walls, by the discharge of the hot clinker and the 
escaping gases^ the completene^ of combustion of the fuel, the excess 
of; m. supply, the gnoisture in the raw materials, and the experience of 
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the burner must all be eoii^:i<lerecL The eon^iniiptiou of fuel is rnucli 
greater with slurry, ^vlueh usually outers the kilu with o(i per cent of 
water, tliaii uitli dry flour, while the outjuit is less. 

Hicbards"* lias worked out a balance sliect of tlie heat generated within and 
the distribution of tlie heat of a rotary cement buniei-, OO feet long ]>y C feet 
external diameter, fired by pulverized bituminous slack, at the plant of the 
Dexter Cement Company at Xazareth, Peniis.ylvania. Tlie coal, which was from 
Fairmont, West "^’irginia. and which re(|uired 5U kilograms ])er barrel, gave the 


following aiialy s i s ; 

Constituent. Pc*? cent. 

Moisttire 0.00 

Volatile combustible matter 

Fixed carbon 53.24 

Asli S.4 Kj 


Total 100 

Calories (calculated) 7.000 


The average results were 1,050 kilograms of clinker with OO kilograms of fine 
dust per hour from *2,710 kilograms of mixture fed to the kiln. The temperatiu*e 
of the clinker falling out of the lower end of the kiln was 1,200® and the 
tempera tiTre of waste gases in the ehimney about 1 meter from the upper end 
oi the kiln was b20'. The following table gives a summary of the results 
obtained by Ric*hardson. 

Table XIT. 


The ground <*einent mixture from 
which ilu* cjiibnii dioxide and wa- Thchurnt The waste gases. 

tcT laid to be expelled. eeiut-nt 

clinker , 

(pereont*. 

rons-iic’.ient. Perctni. CouRtituent. Percent.' 


Silica 

1 Aluminium oxide.. 
I Forrif* 

"1 

f 

33.38 
6.04 || 

; Calcium oxide — _ 


41.96 ; 

1 

j Magnesium oxide — 

1 

1 

1.53 . 

Carbon dioxide 

i 

34.65 j 

Water 

■ I 

0.43 : 


21.27 Carbon dioxide 10.2 

6.42 , Oxygen J 11.8 

3.18 _ Carbon snoiioxule. ' 0.2 

66,70 ! irulphiir dinxide I*) 

T! 

j Nitrogen (•) 


i 


” Undetermined. 


The items and results of the investigation are shown by the following table, 
based on the consumption of 100 kilograms of coal, or the production of 2 barrels 
of cement. 


Heat f/cnerate<L 

Calories. 

(1) Theoretical heating power of the fuel 790>000 

(2) Heat of combination of the ingredients forming clinker 142,819 


Total 


932,819 


Richards, J. W,: Journ, Am, Ohem, Soe, (1904), 28, 80. 



Heat distributed. 


'!) 

Pleat in the clinker 

Calories. 

100,0.50 

Percentage 
of the whole. 
10.7 

(2l 

Heat in the chimney gases: 

(a) In the excess air admitted 

336,000 

36.0 


(&') In the necessary products 

340,000 

36.5 

•■3) 

Heat in flue dust 

2,112 

0.2 

(4) 

Lost by imperfect combustion 

12,248 

1.3 

(5) 

Evaporation of water of charge 

1,446 

0.2 

(6) 

Expulsion of carbon dioxide from carbonates 

21,628 

2.3 

(7) 

Loss by radiation and conduction 

119,335 

12.8 


Total 

932,819 

100.0 


Richards calls attention to the fact that the maximum temperature to which 
the 790,000 calories (the available heat of combustion) will heat the gases is 
LOGO®, while the clinker leaves the kiln at 1,200®. The difference is due to the 
heat of comhustion of the mixture. In the zone of highest temperature the 
clinker is unquestionably heated much more than 200® above the estimated flame 
temperature, for the heat of , reaction, which is equal to 15 per cent of all the 
heat developed, is generated in this region; furthermore Campbell “ has shoAvn 
that *‘'tlie minimuin temperature necessary to produce Portland cement which 
will give a perfect pat test from fresh clinker is about 3,450° This tempera- 
ture is for 11 minimum amount of calcium oxide. Tt increases with increase of 
calcium oxide until in ordinary commercial cements it reaches 1.550°, It depends 
sonaewhar on the length of time required to pass through the rotary, slow driving 
lending to lower ihe temperature.^' 

EXPERIMENTAL. 

It is of especial impoi-tance that an examination of available Philip- 
pine coals from the point of view of their usefulness as a fuel for 
cement burning be undertaken. A few results are given in Table XIII. 

“Campbell, E. D.: Jovrn. Am. Chem. 8oc. (1902), 24, 991. 
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^The Chem. mg. (1906), 8, 22a, 

0 Manganese and phosphoric anhydride were present in traces or not at all. 
d Includes titanic oxklo (TiOg), 

1 am indebted to Mr. Tj. A. Salinger of this laboratory for liLs assirttanee in making these anniyses. 



Brscrs-siox. 


IML-adt- lias slxow'U by tliree experiment!? that the changes ])et\^’'een 
the clinker a> analyzed, when calculated without its water and carbon 
*ii<»xi<lc. and the raw niaTerkl calculated to a clinker are as follows: 

Table XIV . — Loss or gain. 


[The nnmbers give xiercentages.] 


Con&tltueiit. 

1 . 

1 

; 2 . 

3. 

Avera#?L‘. 

SiO., 1 

- 0.46 

' 0.72 i 

0.67 

0 .G 2 : 

TiO.. 

- 0,02 

-0.03 i 

- 0.03 

-0.03 1 

: 

- 0.41 

, -^0.32 ' 

-:- 0 . 39 

' 0.37 



0. 26 

-All. 

-0.30 

- 0 . 3‘2 

,0.29 i 

FeO 

All. 1 

All. 

1 


- 0.01 

i .1 


0.00 1 

ChO 

- 0.20 

I -,-0.09 

0.00 j 
- - 0 . 0 H ; 

0.00 ' 

' 

-0.05 

1 - O.OS I 

0.03 ! 

0.00 : 

Nil O __ 

-0.06 

- 0.12 1 

-0.09 1 

- 0,09 i 

K v.» . 

-0.44 

—0.51 

-0.51 * 

-0.49 

: 

' (>. 02 

., 0,01 

- 0. 00 ' 

- U.S7 

0. 00 

SO 3 

- 0 . 43 ' 

-0.72 

-0.67 


The results sho\\' that tlicre is almost complete oxidation of the iron 
present in ihc raw stare, that over one-lialL* of the alkalies arc expelled 
in the kiln, and, espfrially that there i,^ a large loss of sulphur and 
almost complete oxiflation of the remainder. The greater part oi* tlui 
siilpliur is present as iron sulphide in the coal and tlie original rock 
which' . when hcate<l t<^ the temperature of the kiln, burns to sulphur 
dioxide and ferric oxide. It m quite probable that in the coal tush as 
ofitanied in the laboratory all of the sul])]iur is fixed by ])eing roasted 
to sulphates which do not give off sulphuric anhydride at a gentle heat. 
At kiln temperatures sulphuric anhydride would be partially expelled 
from these and for this icason we would expect a loss of sulphur. As 
regards sulphur, tlieii, even the Philippine coals containing the highest 
percentage that I Iiavt* found would be luailablo for burning comeiit. 

Meade shows that tlie silica, ferric oxide and alumina of the clinker 
have been increased by approximately one-half of the coal ash. On the 
other hand, he finds a marked loss of material in the dust, which the 
analyses indicates to be a mixture of coal ash, partially burned raw 
material and the volatile constituents of the latter. The figures show 
.that theoretically 254 kilos of rock should make a barrel of cement (172 
kilos), but that few manufacturers use less than 276 kilos, showing a 
loss of 12 kilos as dust, etc., per barrel of cement produced. Mr. Meade 
further says: 

“Undoubtedly in the rotary mn much of the ash is carried out with the gases 
by the strong draft of the kiln. This we would esipeet to be the case when we 

^Ohem. Snff, (ia05>, 2, 22^-223. ^ 
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consider that the particles of ash are of the same volume as the particles of coal, 
and yet only one-tenth their tveight. for tvhen the coal burns it leaves its ash 
in the form of a skeleton. The-^e ]>articles of ash are already in motion and 
are in the full draft. .The gases have a velocity of at least GOO meters per 
minute, which is quite sntlicient to carry the particles up the chimney. It seems 
probable in view of the.se facts tlwt what ash does contaminate the clinker comes 
from the impinging of the flame upon the material in the kiln.'’ 

The sulphur content in nearly all oi' the Philippine coals which have 
been analyzed by tlte Bui'cau of Science would not be injurious were 
it accepted as a fact that all of it is absorbed by the cement clinker. The 
other constituents of the ash may be incorporated into the cement clinker 
by proper fluxing. 'When one-half of these are lost to the stack, the 
additional amount of raw material which must be added' is small. It is 
probable that if the coal is ground to a sufficient degree of fineness the 
ash [)artic]o> will be almost entirely swept out of the kiln by the draft 
and the factor of the ash will become very small. 

There remains the question of the heating value of the coal. The 
average of 51 samples of Fairmont coal which has been considered 
abr»ve as a fuel for burning cement, shows the folbnving analysis and 
caloriiie value : 


^Yater 

US 

■\'ohitile pomliustible nratter 

37.47 

Fixed carbon 

53.83 

Atih 

. 7.27 

iSnlpliiir 

2,59 

C'alorit*s 

7.785 


This analysis, which represents a va'^T teiritory aud perhaps the best 
American fuel for cement kilns, when ealcuhited to the dry coal would 
have a calorific value of aliout T.liOi) calories. Other coals of less calo- 
rific value have been .'arisl'aftorily used as a fuel for burning cement. 
The Philippine coals, the analyses of which are given in the table on 
page 337 when calculated to the diw coal would have a calorific value of 
about 7.090. 7,110. 6,800, 5,715 and 6,715, respectively, while that of 
the Australian coal would be 6,775 calories. Wliile the fuel value of the 
Philippine coals is not as great as the well-lcnown gas coal of Fairmont, 
l\'cst Virginia, our •coals appear to Iw as good under these conditions 
as any at present available in the PMlippines and neighboring countries 
and I am of the opinion that they will be very useful as a fuel for burning 
cement. 


”Seport of the Geol. Sur. IE, Fa. (1903), 2, 231. 
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PHILIPPINE TURPENTINE. 

Considerable local interest has been aroused recently in the industrial 
possibilities of turpentine products from the pine forests of Benguet 
Province, Luzon. 

The Benguet pine, ‘■'^'Saleng/'' Pinus insiilaris EndL, is found distrib- 
uted from Zambales Province to the extreme north end of Luzon. The 
Bureau of Science herbarium shows collections of this species from the 
Provinces of Zambales, Benguet, Ilocos Sur, Abra, Lepanto, and Bontoc. 

The tree, in its leaf, fruit, and wood characters, shows a close resem- 
blance to the western yellow pine. Pinn-^ ponderosa Dough, of the United 
States and to the Khasya pine. Finns Iduisi/a Royle, of British India. 
Xeither of tlie above-mentioned species to my knowledge are tapped for 
the commercial production of turpentine at the present time, although 
the latter is reported to produce a good grade of resin. 

Some Benguet pine trees were boxed and the turpentine collected hy 
Mr. B. T. Brooks of the, eliemical staff of the Bureau of Science, who 
reported in substance as follows: 

^*On March 13, fourteen trees situated in the forest adjoining the claim of 
the Headwaters Mining Company were boxed. The trees were selected at random 
and included several trees of the variety known to lumbermen and turpentine 
collectors as ‘scrub pine/ Six hours later thirteen of the trees showed an 
abundant flow of resin, while one w^as hard and did not flow. The collected resin 
weighed 1,761.5 grams. 

“On March 14, thirty trees were boxed in another locality about 2 miles distant 
from Baguio, They were selected with the idea of including both healthy and 
unhealthy looking trees and some which had been damaged by ground fires. On 
,the following day these trees were again visited and all but three, which were 
hard and did not flow, were still running slowly. The collected resin weighed 
4,400 grams. 

Method of hoxing . — The boxes were cut about SO to 40 centimeters wide, 12 
to 18 centimeters deep, and 6 to 8 centimeters from front to back, varying' with 
the size of the trees. They were made by inexperienced laborers and were so 
badly split and bruised that much of the fresh resin was lost, hence the yields 
obtained do not accurately represent the total flow of resin. ' 

“One of the best flowing trees had a diameter of about 85 centimeters and 
produced 857 grams of resin in thirty-two hours, although a portion was lost 
by overflowing the box. 

“These samples being taken during the dry season probably represent a smaller 
yield than would be obtained during the raiuy season when the trees have more 
life and the loss by evaporation is less, 

“The eup and gutter system of collection would also give large yields by mini- 
mizing the loss/' 
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A sample of -tlie crude tmpentine collected under the above conditions 
was feubraitted for an examination and for an opinion as to its commercial 
value. It had much the ajipearanee and consistency of crystallized honey 
and possessed a mild, pleasant odor. 1,961.5 grajiis were subjected to 
steam distillation as received without any previous filtering for the removal 
of an appreciable quantity of foreign matter in the form of cliips, bark, etc. 
Exhaustive distillation gave grams (23.4 per cent) of oil of turpen- 
tine which wa.s water-wliite in color and after drying over calcium chloride 


it possessed the following constants: Specific gravity, 


80 ° 

30° 


=0.S593; 


=1*4656; A^^=-^26.5. Ninety-six per cent distilled between 
154° and 165°.5 C. 


The residue from the steam distillation, amounting to 76.6 per cent 
of the original resin by difference, was freed from approximately 15 
gi*ams of foreign material by hot filtration. It consisted of prime colo- 
phony of a clear, pale amber color. 

George P. liicirMOxn. 


INDUSTRIAL ALCOHOL AND ITS POSSIBILITY AS A SOURCE 
OF POWER IN THE PHILIPPINES. 


Alfoliol can Ijt* used aa a motor fuel for all purposes for wliieli gas- 
oline is at lu-e.'Sfiit employed. Exliaustive tests made by the Vnited 
States i.iciternmeiiT ^ liave demonstrated that any gasoline or kerosene 
engine of ordinary tyjw can trirh projrer manipulation operate with 
alcohol without material ehaiige in its construotion. The engine will 
give slightly more power (about 10 per cent) vben alcohol is used but 
this inei'ea.-ie is at the expense of greater consumption of fitel. Experi- 
ments of the United States Geological Survey = liave shown that when 
denatured alcohol is employed the lowest fuel consumption is obtained 
with the highest practical degree of compression (11.6 to 13.7 Idlograiiis 
per square centimeter), but since the vaporization temperature of alcohol 
is higher than that of gasoline a modified combustion chamber and car- 
buretor IS to be preferred. Some gasoline engines are not snificientlv 

j Ii,*° explosion pressure when alcohol is used 

and therefore a machine especially designed for alcohol is prefej-able to 
one planned to operate with gasoline or kerosene. 

States Geological Survey made a series of over 2,000 in- 
dividual tests, comparing gasoline of about 0.699 specific gravity (73° 
Bamn6) and commercial fully denatured alcohol.* Tests which corre- 


)Yoodwar<J, S. M Farm. Bull. U. S. Dept Aar n& 07 l 
J. A.: Bng. yee, (1908), 59, 424. ^ 

0, A. .(1908), 2, 2147 ■ 

■ F. A.: ikid. ' ' 
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sponcled in the method oi' inanipnlation showed that alcohol was more 
efficient than gasoline and they also proved that equal volnmes of gasoline 
and alcohol produced about the same power. This result is not usually 
achieved in practice. Ordinary commercial gasoline engines of station- 
ary or marine type will consume from 1.5 to 2 times as much alcohol 
as gasoline when operated under the same conditions. 

Alcohol is especially suited to air-cooled automobile engines, as tlie 
exhaust is not so hot as when gasoline or kerosene is used, while on the 
other hand the temperatu]‘e of the cylinder may be hotter witliout 
danger of backfiring. The storage and use of alcohol, in engines is 
much less dangerous than that of gasoline or petrol and the engines 
operating on the former run more quietly and produce a less offensive 
odor. Ao more skill is required to operate an alcohol engine tlian 
one arranged for gasoline or kerosene. 

The relative heat values of gasoline, alcohol and (‘oal are shown by 
the following approximate numbers: 

Calories. 

Gasolhie • 11,100 

Alcohol (loo per cent) 7,183 

Pennsylvania anthracite 7,500 

The calorific value of alcohol is of course lower by impurities, so 
that commeivial per cent) alcohol has a calorific value of a]>out 
60 ]>er cent ol' that of gasoline, or a comparative heat value of over 
70 per cent l)y voluiue. Alcohol of 85 per cent is the common grade 
of industrial alcohol used in Euro]>e. The Tnired States Geological 
Survey found ^iilHculties in starting and regulating when fhe experi- 
menters em]doyed 8U per cent alcohol and the fuel consumption increased 
more rapidly than the percentage of aleoliol decreased. 

The effect upon motors, lamps, etc*., of using donaturod alcohol has 
been disL-usM^] and deterioration has usualh* been attributed to the 
denaturant."* 11 may Ijc possible rliat all of the evils coming from the 
latter U'av be remedied in ilu* riiiure. Liicke and Woodward found 
that tlio interior of an alcohol engine had no tendency to become sooty, 
as is the case with gasoline and k^'rosenc and there was no undue corro- 
sion of the interior due to the use of cilcohol. 

The raw materials from which industrial alcohol comes consist of 
those substances which contain starch, sugar and other fermentable 
bodies, named in the order of their importance,, capable of easily being 
converted into a fermentable sugar. The cereals,, rice, wheats oats, rye, 
maize and Ijarley, the potato, cassava or manioc and some other roots 
contain large ])erceiitages of starch. From all of these as well as from 
sugar cane and sugar-cane molasses, sorghum and fruit juices which 
contain large percentages of sugars, alcohol is made. The artichoke 

Suchexniii, R.: J(cv. g^n. chim. (1906), 9, 437 to 443; Lucke. C- E. and 
Woodward. S. M.: loc. cit. 
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^viiic'h contains neither starch nor sugar but a niiniber of other ferment- 
able carbohydrates of \thich inulin and levulin are the principal con- 
stituents has been highly recommended and rather extensively used in 
Germany for the manufacture of alcohol.® At the present time alcohol 
is made on a large commercial scale from corn., rye, potatoes^, sugar bcets^ 
sugar cane, and §ugar-cane molasses. Rice has the largest percentage 
of starch among the cereals, but it is not the cheapest source of alcohol. 
Indian corn, which hitherto has formed the chief raw material for 
fermentation and distillation, contains approximately 70 per cent of 
fermentable bodies and under the best conditions a kilo of corn will 
usually yield about 340 grams of alcohol (420 cubic centimeters of 95 
]>er cent alcohol by volume at 15° C.). If the average price of corn 
be placed at 3 centavos per kilo and the cost of manufacture;, storage, 
profit, etc,, be taken as an equal amount, industrial alcohol (95 per cent) 
from this source, un taxed, would sell wholesale for about 14 centavos 
a iiter.'^ 



Retail price 

Annual 


per liter, 
iu centavos. 

consumption 
(million liters). 

C4ermanv 

16 

140 

Cuba 

21 

.... 

France 

23 

40 

England 


15 

United States 

32 

13 


Besides rice, Indian corn, and sugar cane, the available sources from 
which alcohol can be manufactured in this Archipelago are the sap of 
miiny paliu? and the cassava. At present nearly all of the alcohol 
produced conies from tlie ble*i sap of the nipa and other palms J Alcohol 
from the nipa has a disagreeable odor which is somewhat difficult to 
remove, but for industrial purposes this would be of no consequence. 
A description of this palm (Nipa fruficans Wurmb.) may be found in 
many places.® It is a species widely distributed all the wav from India 
to Malaya, in northern Australia and Poljmesia. A very detailed study of 
the culture and bleeding of this palm has been published by Ayala & Co.^ 

rhe nipa grows in low, salt-water tidal swamps and the plant is completely 
developed in about four years after planting the seed. The palms, fruit about 
every two years, at no particular season. When the tree is ready to bleed, the 

" Wiley,' H. W.: Farm. Bull. TJ. B. Bept. Agr. (1906), 268, 14. 

following retail prices and annual consumption of denatured alcohol 
(approatimately 95 per cent) are calculated from data given by R. F. Herrick 
{Teehnoh Qu<Mrt. (1908), 21, 7 to 9) : 

^Bnriifg the fiscal y^ 1907-8, the figures of the Bureau of Internal Revenue 
show that the production from all sources was equivalent to about 4| million 
liters of ,95 per cent alcohol. There were practically no exports. 

®Hooker, Fh BHt. M. (1892), 6, 424; Blanco, FL Filip. (1837), 662; Ed. 2 

A., and Zobel, H., ^tndro de la Planta Nipa, l^nila (1906,)^;' 
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fruiting stem is cut as close to the Tonng fruit as po'^sibie and the emerging liquid 
caught in a joint of bamboo. Every day a very thin slice is cut from 
the stem to prevent the pores from becoming clogged. The removal of thick 
slices will destroy the stem before ail the tuba can be drawn. 

The production of tula from a mature tree usually increases during the first 
fifty to sixty clays after tapping and decreases during twenty-five to thirty 
days niore. If tuba is drawn for a longer period the tree will die* The tuba 
from mature stems is white, has an aromatic odor and is sweet. That from 
l^alms having les^ mature fruit is bluish and less sweet and* therefore, has less 
fermentative value. The average yield per tive fluctuates from one-half to 3 
liters per day, witli a total of from 30 to 40 liters /"sp. gr. 1.07 to l.OS at 15®. 
The juice contains approximately 12 per cent of fermentable material which is 
largely saecharos;^. Thirty-two to 34 liters of tuba will usually produce one 
liter of pure alcohol. Tn the Provinces of Bulacaii and Pampaiiga, where the 
price of the molasses resid.ues from sugar cane is low, the latter is mixed with 
the tuba before fermentation and is said to give a larger yield of alcohol than 
would the two if fermented separately. 

Alcohol is removerl from the fermented tuba by distillation. The 
method used in the pTOvinces produces a distillate eontainiiig about 50 
per cent ot dicohol. By redistilling a sufficient ninnber of tiRie*3 a 95 
per cent alcohol might be produced, but the process would Ijc very 
expensive: Therefore, the crude alcohol is shipped to the large 
in ilanila, where it can be refined more economically. In the latter, 
the procG.^s is continuous; the vapors pass through soreral stills and 
are cooled just sufficiently to condense them in each one until ihc proper 
purity is reached. It will. Therefore, be seen that after an alcohol once 
];)asse? the crude 50 per ceiiT stage a purity of 95 per cent can be produced 
witli very little more expense per proof liter than one of lower grade. 
The economy of the purer form is obrious. 

The manufacture of alcohol from tuba is rather expensive and it is 
doubtful if the process could he greatly cheapened. Denatured alcohol 
(95 per cent) from this source is sold wholesale at 2.40 pesos^ Philip- 
pine currency (1.'20 dollars. United States currency) per 15 liters, 
while the above estimated price for the product from corn would be 
2.30 pesos per 15 liters. If a market for alcohol as a fuel were opened 
it could undoubtedly be produced from tuba for 2 pesos per 15 liters, 
but with the present spasmodic usage it can not be sold at that ligure. 

Cassava is grown in the United States over a large area of the South 
Atlantic and Gulf States and numerous analyses made by the Division 
of Chemistry, United States Department of Agriculture^® have shown 
that the roots contain about 30 per cent of starch. With the exception 
of cereals it contains the largest amount of fermentable matter. 

average crop of cassava in the United States may he placed at 5 tons 
of roots per acre on the ordinary lands of Florida, with proper preparation and 

^Farm. Bull, U, 8. Dept, Agr, (ia03), 167, 23; 268, 17; Bull. U. 8. Dept. 
Agr, Div, of Chem. (1900), 58, 36. 
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cultivation and appropriate fertilization, a yield of from 4 to 7 or perhaps 8 
tons per acre may be reasonably expected/'* At present there are no reliable 
figures on the amount that can be produced on a given area of land in the 
Philippines. K. F. Bacon/- thinks that it is perfectly safe to figure on a produc- 
tion of 22} metric tons per hectare (10 tons per acre). ‘With this yield,” he 
saySj “there is only one other substance which seems able to compete with it as 
a source of alcohol, namely, the molasses residue from the crystallization of cane 
sugar.” E. B. Copeland/'* estimates that when starch made from cassava sells at 
its present local price (15 centavos per kilo), alcohol from the same soui'ce 
would be worth about 17} centavos per liter or 2.60 iiesos per 15 liters. 

At present prices, it would be' more profitable to produce starch than 
alcohol at a price l)elow the latter figure. If at any time the production 
of cassava becomes more abundant and the utilization for other piir])oses 
less remunerative, alcohol from this source may be placed on the market 
very cheaply. 

Some experiments with alcohol were carried out in Manila a few 
months ago with the 25-liorsepower motor road roller purchased ])y the 
city of Manila, In all case? the machine was oj-jcrated on a level road 
and at a standard speed. A crude alcohol such as is shipped to ^Manila 
by provincial distillers was used. The motor was first healed to a 
slight extent by being run for about ten minutes with gasoline; it ran 
for twelve minutes on the alcohol luid tlieii stoppeil. An oxaininatloii 
showed that the explosions of the alcohol did not furnish enough heat 
to evaporate all of the water present and that a quantity had collected 
in the combustion chamber. Wlien 90 and 94.5 per cent alcohol were 
employed the motor ran smoothly, with a consumption of 1.8 and 
1-6 times, respectively, the quantity of gasoline used for the vsanie time. 
Lucke and Woodward say that a small engine required 1.8 times as 
much alcohol (probably 85 per cent) as gasoline per liorsepowcr hour. 

The utilization of alcohol as a fuel is an established fact. The econ- 
omy is the only open question. Gasoline (73°) is now sold in Manihi 
at 2.38 pesos per lo liters (about 16 centavos per liter). On the basis 
of an engine consuming 1.5 times as much 95 per cent alcohol as gasoline 
the former would need to be sold at 1.60 pesos per 15 liters in order to 
compete with the latter. In localities whe^re alcohol can be produced 
cheaply and which are remote from ^soline supply, alcohol may imme- 
diately compete with gasoline as a power fuel, otherwise it is not probable 
that it wiU- be as economical a fuel as gasoline in these Islands for some 
time to come and I do not anticipate an immediate change in our motor 
iael. ' 

- ' Alvin- J. Cox. 

S. Bep£ Apr. IHvl €hem. (10OO) , 58, 36, 42, 
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THE IFUGAOS OF QUIANGAN AND VICINITY. 


By Fr, Juan Villa verde. 

{Translated, Edited ami Illustrated hy Dean CS Worcester. With Sotes ami an 
Addendvm hy L. E. CaseA 


Tlie Spanisli missionary priests who played such an important part 
in tlie civilizing of the wild tribes of the Philippines had a wonderfully 
favorable opportunity for ethnological work. It is greatly to be regretted 
that most of them did not deem their observations relative to the manner 
of life of these peoples *to be of sufficient importance to be recorded and 
perpetuated, but, as a matter of fact, they did not. 

However, every rule has its exceptions. Fr. Juan A'iUavcrde was born 
in the Spanish Pro\dnce of Xavarra on dune 23, J841, was sent as a 
missionary among the Ifiigaos on February 3, and remained in or 

near the Ifugao country until the early part of when he contracted 

the illness wdiieli resulted in his death on July 8 of the same year. 
He has written a very interesting and valuable account of the Ifugaos 
of which a translation follows. 

fn referring to these people, Fr. Villaverde almost invariably employs 
the word ^‘Igorrotes."’ As this is the name applied generally to tlie 
hill })eople of northern Luzon by Spanisli writers, 1 have invariably 
substituted for it tlie word “Ifugaos"^ now ordinarily employed to des- 
ignate tlie ^‘Igorrotes^' of this particular region. 

Fr. Villaverde's account of the Ifugaos forms a part of his "‘Jytforrne 
Boh re la Redmrim de los Infifles dr Luz{m\^' written in response to a 
request for information as to practical means for subjecting the non- 
Cliristian tribes of northern Luzon and organizing tliem into Christian 
towns, sent out by the Superior Government of the Philippine Islands. 

87002 " 257 
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It is •worthy rjf more than passing note that the suggestions made 
by Fr. Tillaverde I’clative to the moons which might be employed to 
eix'ilize the Tfugaos were of a Iiighly practical and most sensible nature, 
and that many of them were directly in line with the policy looking 
to this end which lias since ])ecn so successfully carried out. 

Captain L. F. C'ase,, of the Thilippines Constabulary^ was stationed 
in the Ifugao country for a period of four years^, having his head- 
quarters at Banaiie during the greater part of this period, I have 
submitted the translation of Fr. "^lllaverde’s article to him for com- 
ment, and his observations thereon, as well as a few of my own, have 
been added in the form of footnotes. 

Since the American occuiDation, work for the civilizing of the Ifugaos 
has progressed with a rapidity which is remarkable, considering the 
difficulties to be overcome. It is believed that there are fully 101,000 
of these naturally wild and war-like people, and they occupy one of the 
most inaccessible and rugged mountain regions in the entire Philippine 
Archipelago, Captain Case was himself remarkably fortunate in win- 
ning tlieir good- W 3 11 and respect, and gave a very strong impulse to 
the work looking for their befterment. His successor, Lieuteiiant Jeff. 
D. Gallman, of tlie Philippines Constabulary, has been extraordinarily 
successful ill forwarding the work thus auspiciously begun, and in 
recognition of his very valuable services has recently been appointed 
lieutenant-governor of tlie subprovince of Ifugao which has 3 ]ow been 
segregated from ISTueva Yizcaya and added to the recently established 
Mountain Province. 

Within the past few years an extensive system of trails has made the 
territory occupied by the Ifugaos comparatively accessible, and the 
friendliest relations have been established with them. At this time 
(May 14, 1909) there has not been a human head taken in the entire 
subprovince of Ifugao for a year and a half. 

With two exceptions the photographs with which this article is 
illustrated were taken either by the Government photograplier, Mr. (’harh^s 
Martin, or by myself. 

The translation of Fr. Juan Tillaverde s article follows. 

Dean' C. Woucjct^i'rER. 


OCOUl>ATIONS OP THE lETOAOS OF QUIANGAN AND THE NEIGHBORING 
; \ ' REGIONS. 

‘ ^ - The live without forming any .society which is worthy of the 

name,; Jn settlements for the, most part subdued. In the less 

. ringed rice, these settlements are fre- 

t^timbny of;'eye^tn^ses .there are 
;in" tlxe‘ main ■ part _ of _,the '.cordillera;'. , ■ 
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In Quiangan/ which is one of iLe large and less rugged Talle}’s., some 
of the settlements hare 90 to 100 houses., others 30 to 70, and others less. 
(Plate fig. 2.) The houses all have the same architectural plan, not 
beautiful to be sure, but with sufficient solidity to prevent the entrance 
of wind and rain. They are rectangular, of about three meters on a 
side. They are sustained by four posts, a meter high^ or a little more, 
which, while hardly put into the earth, support the house firmly in spite 
of the strength of the winds. The greater parr are of rough boards. 
Some of them are made of liamboo, but with the floor of boards. 
(Plate III, fig. 1.) 

The Ifugaos of Quiangan and other neigliboring regions prefer to 
cultivate rice where the ground permits, that is to say, wherever they 
can get spring water for it. As the land is never, or almost never, level, 
they build various terraces, more or less high, called ^^pilapiles/' in order 
to make small level surfaces where tliey can sow rice and keep the water 
standing, as the culture of this plant demands. They sow it in January 
or February, or when the rainy season is over. It is of a special quality, 
ver}" good and -with largo grains, and it does noc give a good crop if 
planted at the time the Cliristians of the valley plant their rice. The 
Ifugaos accordingly let the heavy rains pass, and take advantage of the 
water of high springs, brought to their fields with much work and no 
little skill. For this reason, they lose their harvest, or get very little, 
in the years of drought, without taking account of the plagues of rats 
which exist in the mountains,* eating great quantities of the grain in 
spite of the beautiful precautions which they take to exterminate them. 

Eeturning to tlie pilapiles, wdiieh are the only means of controlling 
the inclined slopes of rlie mounmins, it is not easy to appreciate the 
work which they necessitate. On the gentler slopes of the mountains 
they are of earth, in the shape of sloping banks whose height varies 
from a meter to a meter and a half. (Plate YI, fig. 2.) When 
the land allows this class of pilapihsi, which happens oviff rarely, it is 
considered excellent and easy to work. More usually there is need of 
pilapiles made of stone, after tlie fashion of dykes slightly inclined 
inward, these having to be higher and more numerous as the slope of 
the mountain becomes more steep. Sometimes they are more than 4 
meters high, although in Quiangan I have not seen them so high as 
this. Often their height is greater than the breadth of tlie space which 
they inclose, and the Ifugaos do not hesitate at the tremendous work 
involved. (Plates IV and V, and Plate IX, fig. 2.) The trouble is that 
they do not even find such ground with water above it, except by buying 
it at fabulous prices, on account of its being all occupied and private 
property. Ownership in it is never lost, although the land remains un- 
cultivated for many generations. 


^Now usually spelled '^Kiaagan,” (Dean C. Worcester.) 
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Hie il'iiirjK'*- iievpi* make iisi* <»!' tlie plow in eultivatin,i^ tlie They 

tlo all their work hy ham] with lari 2 :e wooden shovels, (Plate Vi, %s, 
1 and •?, ) Their hard work liecrins in Quiaiigan about September anti 
ends in January and February whicdi is the time of sowing. Jdiis 
leaves out of account tlie fact that they have first to clear tlic ground 
<'d‘ the strong imderbrusit wbicJi gr(»ws in the four months of rest, and 
wliicii, after the sowing of the rice, must be continually removed down 
to tile smallest slioors, which otherwise serve to cause the rats to dig 
holes. How dearly the small amount of rice that tliey eat costs them ! 
Yet after spending the greater part of the year at this work, still they 
do not get enougii to maintain them,, having to supply this lack hy 
borrowing at a Iiorribly usurioxis rate. 

The poorest settlements of other mountains which are very rugged 
maintain themselves on sweet potatoes, but on the other liand their labor 
is incomparably less, and tlie w’omen ordinaidly perform it. kSweet pota- 
toes. which grow' everywlicvo, oven in mountains which are extremely 
nigged, are the reliance of the lazy. The latter are at the same time 
the ones w'ho are accustomed to steal from the granaries of others rice, 
as well as the quadrupeds and domestic fowls which others raise wdtli 
great care. They are the bad people of the country as the Ifugaos say. 
It surprises me that w’hen they might maintain themselves so easily on 
sw^eet potatoes, gabi, or Indian corn, they should carry on such hard and 
difficult w'ork for a little rice. Fn contrast wdth their more than bar- 
barous and vicious customs stands out the habit of industry, it being a 
shameful matter among them not to eat rice, and he who has it con- 
siders that he has low^ered himself if he plants sw^eet potatoes. 

manufactures and industrial REL.^TrONS AMONG TMIE lEUGAOS. 

There are among them smiths (Plate VIJ, fig. 1), who know how to 
temper and, w'ork iron, making ax^, very rude indeed, biit which s(U've 
them at the same time for adzes and chisels; also bohif or mnipUanes 
which are very sharp but dull easily on account of not being made of sfeel. 
Finally they make lances (Plate YIII, fig. 2), as well as small knives 
to liarvest rice. They use musical instruments called gaiisati. which 
are similar to timbrels, and are ordinarily made of iron. These gansas 
are much used, and they as well as the better lances are, I believe, 
made at a very large settlement in the valley of Japao (Sapao) to the 
nbrth; of; Quiangah.” In addition to the gansa they are accustomed to 
use > sort of flute of bamboo which they play with the nose. Prom 
the which they gather the , women weave certain coarse and narrow 

; ; & b^ifeviag l^t gansas are made at Sapao. So 

Bi>i made,aky>yhere in' .the Thltippines, ail those that 
^ C^hina ^or, the ^ Straits Settlements. Thev are 
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j^iec-e? of elotli from which thc^inake their skirts and a s«>rt of jacket 
witliout sleeves which tiiev wear in the cold season. (Plate IX. fig. 1.) 
Tile Ifngaos eat with the spoon in ilistinetion from the natives of the 
plain who eat with their fingers. Tliey carve the spoons sometimes 
with very objet'tionable figures in relief (Plate X): so also they carve 
roughly the images of their false divinities (Plate X). 

For tlieir u'ork in the fields tliey are accustomed to gatlier in groups 
of six, ten. or even twenty individuals, all redatives or friends, wlio work 
one day for one and the next for another ; the one for whom they work 
furnishing food for all. The most influential get laborers by paying 
them in hens, chickens and rice, the foi>d being at the exj^ense of the 
one. who manages tliem. They exchange, also in the same way, in their 
small buyings, sellings and other operations indispensable for life. I 
must not omit to state that the Ifugaos of Quiangan even ]>uy w<tod, 
because ail the little neighboring forests are private proi nu'ty. On the 
occasion of marriages and deaths, and at various otlier times, they hold 
frc«{uonr reViniuns in w]ii<-h rliey t-ar the desli of fowls, Iiogs and i.*arri- 
hiio- (tlie latter <»ld and eomiiig from ihi* Christian Tiovim) witii riic 
iiidispeiisable acc<m;])aiiimenr of diTinAenne>^ eaii.'-ed by a drink made of 
waier and riee boiled a litilc. and left te ferment : a very i»ail tirink 
]>ecause it causes a rabid drunkenness, a ^ouree of very many inis- 
fon lines." 

NOULKs Axn rm:m:£A.v-. 

I Itave already said that tiie ir;iga«»s have no king, nor ruler. They 
]>ay tribute to no out‘. Each one is the alK^olute monarch of iiis ht)u.-ie 
and lunvon, and although this individual ]ib*u‘ty nne of the in-inci]»ai 
cause- of their miserable ami ainu»sT anaix-hieal srare. it is certain that 
it is oiu^ of iheir ino-t dominaiiT }>a.>sions. But although this is so, 
nevorthelos- there is among Them a certaiu elass of nobles who exercise 
in greater or less degree prestige and moral authority on*r tlio.-e re- 
garded as })le]ieiaris. This ^dass i.< founded on the powt-r of riehes, 
receiving grearcr roM)cct if tlie rieh man has ae(pnivd a rejiunnion for 
]n*avery by killing pc<jple and cuiTing olf heails. Jt makes no difference 
if he has employed treachery To this end. for dishonesty and meanness. 

* (Airiously enough. Padre Juan lias failed to make anv mention of the dancing 
which is so important a part of all these ceIebr*itions. Tlie music is supplied by 
players, usually three in numlier who may stand close to the dancers but 
more frequently are half hidden among the spectators who gather in a dense circle 
about the performers. (Plate XI.l The dancers asuaily mto'e in a circle, in 
single file. Several men or several women commonly dance at one time, although 
mixed groups of dancers are by no means uncommon. If ugao dancers not only keep 
perfect time to the mtisic with their feet, moving forward as well, bxit spread 
the arms, indulging in much flexing of the arms and wrists and moving of tlie 
hands. (Plate VIIl, fig. 1.) (l>ean V. Worcester.) 



242 


VILLAVERDE. 


SO repugnant to the heart of civilized sduiety^ are not recognized among 
the Ifugaos; on the contrary they are accustomed always to attack 
from behind, not doing otbeiwise unless by virtue of necessity. 

The Ifugaos can ascend from the plebeian to the noble class by acquir- 
ing riches and making an ostentatious display of them before others in 
the following fashion: The candidate for noble rank announces his 
intention beforehand to those of his settlement as well as to his im- 
mediate neighbors, and at once they all come forth with great satis- 
faction and enthusiasm for the dinners that they expect. They go to 
rather distant forests, and, selecting a very large tree of good wood, 
make from its trunk a ridiculous figure, similar to a large quadruped, 
stretching upward with its extremities cut off. T\Tiile they are making 
this sign of nobility they continually kill and eat hogs and carabaos 
which the future nobleman pays for with great evidence of generosity. 
flTaen the work of art is concluded they leave it in the forest and return 
to their scttlemerxts with great glee, eating the flesh of hogs or carabaos 
ahvays at the cusi of the one who wishes to become a noble. When the 
work in the fields is concluded they return again to the forest in order 
to carry to the settlement the image previously prepared, which they call 
tagdhi. (Plate II, fig. 2.) Then it is that tlie candidate turns his 
house inside out in order to acquire a reputation for magnificence among 
his future inferiors. After eating to excess, and going through with a 
thousand ridiculous ceremonies, they load the tagdbi upon the backs of 
men and begin to walk very slowly to the sound of the gansa with great 
shouting, and a funher proof of riches tlie future noble goes scattering 
rice in the parh. They leave the tagdbi in the forest, returning to their 
houses a third or even a fourth time, finally arriving at the settlement in 
the midst of an indescribable enthusiasm. When the tagdbi has been 
placed under the house of the noble there begins another feast much 
greater than those wliieli preceded it, during which many hogs and buf- 
faloes are consumed, until the people take their departure drunk and full 
of meat to their tliroats. Mobility therefore among the Ifugaos costs 
them dear, and they spend their fortunes in acquiring it, although tliey 
come back to them afterwards with interest. In order to maintain their 
prestige over the plebeians or poor people they repeat from time to time 
soine little celebration, always enveloped in gross superstition, and 
without forgetting the inevitable dnu^enness which is an honor amonff 
tliem. ^ 

When for this or other reasons they Mil a carahao, the mode of doing 
it IS horrible and is as follows: The animal is tied in front of the house 
of the man who giyes the feast. The guests are arranged (and every- 
one comes who wishes to take part) ; they have knives in their hani, 

refers to the reraSoo. (DeaA C. 
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and await impatiently the iir!?t Idow by tlie owner on the head of the 
victim. "When this has been given, they all nish up like carniverous 
animals in order to cut off good pieces, which they carry to their houses. 
(Plate XII.) In the wink of an eye they cut to pieces the carabao. 
which, kicking and bellowing passes instantly into the hands of his 
voracious enemies in the midst of horrible confusion and tremendous 
outcry. They get very angry when they can not obtain any meat. Some 
of them take away from others, if they can, what the latter have obtained. 
(Plate XIII.) The most audacious threaten the more timid with the 
knife in order to make them abandon the prize, and almost always some 
of them get wounded in order to eat a little meat. But it is the custom 
that he who is wounded shall bear it^ because the action is considered 
involuntary. They carry away even the contents of the intestines as a 
thing which pleases them greatly. The nobility acquired and preserved 
in this manner endures only while the riches last. These for the most 
part are not handed cIoto to the descendants, altliougli the latter are 
called alwaj^s of nobles/'’* a fact which they appveciaie highly. 

TEXERATIOX FOU THE OLD, COX.SrDEUATION' FOE WOVIEX, AXD EESPEOT OR 
LACK OF COXFIDEKCE AMOXG TIIKMSELVES. 

They have great respect for the aged, even regarding them with 
superstitious fear, the reason being that they are their priesrs and 
diviners, and tlie interpreters of their idolatrous customs to which they 
are very closely wedded. This is the cdrcle by which is limited the 
authority of these old people without its reaching even indirectly in- 
dividual libertj", and the usages of life. In case of invasion by enemies, 
they exert a moral influence, the Ifugaos following the bravest and those 
of the strongest character; guided in this rather by the spirit of self- 
preservation than by respect and veneration. For the rest, if one did 
not wish to do his share for fear or other motives, nothing would happen 
to him except blushes and shame, of which iIk-v make much account. 

Women are held in high respect, so much so that in case of a war 
between family and family^ seitlemeiit and setilement, or those inhabiting 
contiguous territories, tlie Ifugaos of Qniangan do not attack women or 
cliildren, avenging themselves only on tlie men of adult ago.® The women 
and children can go where they like without any fear. 

® The Ifugaos of Quiangan have no more respect for women ami children than 
do those of other regions. They will all kiJl w'onn^n and children of their enemies 
and take their heads whenever they get the opportunity. All through the Quian- 
gan Valley the people of the different rancherfas are intermarried. The Ifugao 
does not hesitate, in a spirit of revenge, to kill a male relative, but I have never 
known him to kill a female relative. This fact possibly accounts for the theory 
that the Quiangan Ifugaos do not molest women and children. (L. E. Case.) 
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It is tlie custom of tlie Ilugaos to regard as unendurable the slightest 
bodily piinisluiient. Xot only this, but they can hardly endure a word 
which among the Ciiristians passes almost unnoticed, and it is extremely 
dangerous for them even to get to joking with each other, especially if 
they are strangers or not related. The Ifiigao is, and believes himscif, 
an absolute king, avenging with his ever ready lance the smallest oifense 
nor only against his person, hnt also against liis house and liis estate. 
In the intercourse which they must necessarily have witli others they are 
very circumspect and reserved. Cv^pecially with strangers. T do not moan 
to say by this that their manners are fine, for they do not even know 
words and salutations, and comport themselves like wild beasts when they 
meet eaeli otlicr, but I do mean that in their extreme barbarism they fear 
to com])ronn*se tliemselves in matters which do not concern them, and 
tliey know ihat if tliey do not know how to endure, the same thing is 
rrut' their fellows. 

Inr example: When a military expedition was encamped in one of 
mountains, various Ifugao? of influence came down to y)resent 
rlicm^ehes to tlie leader, Ininging him presents. It occurred to one oC 
the ex]M*iIi[ioiiarv force to ]day a joke on an old man, pulling out some 
of tile few hairs which he had in his beard. This was eiiougli to inaki' 
him furious, airliough he was in the midst of tlie encampment, unci lie 
gave the war cry to the otiier'i, although, coming in friendly spirit, they 
did not cai'rv lances. The result was tremendous confusion. More 
Ii'iiga/»s came uj) and the forces had to deploy and tire until they drove 
them away. All this was the result of an unim])ortaQt joke. I heard 
this from a person who saw it. 

On another occasion, in a settlement somewhat removed from Quian- 
gan, individuals did not wish to pa}' homage nor to aid in certain public 
works that were being eonstracted. As a ivsult a few soldiers wvw semt 
from tlio fort to compel them to obey, hut when they rc^ached the sifitlc- 
ment they found only an old man; all the rest had fled. It oc^currod to 
a soldier to make fun of certain idols, and furthermore to catch a few 
hens in punishment for their rebellion, whereupon the old man witli fire 
in his eyes, attempted to sheath his dagger in the breast of the mUViev, 
without fear of the rifles and ba3*onets. Other similar instances might 
be enumerated, as well as accidents wliieli have oceujTed on expeditions 
for insignificant causes of this sort, especially when women were insultel 
in t}>e smallest degree. I think I have said enough to show that it is not 
easy to have to do with these Ifugaos without knowing thoroughly their 
instincts and, character, and ,it,ean be understood why the missionary 
are ahnmt afraid to have -detachments of troops in the missions 

working with wisdom, their submission 

might be broiight alkm 
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EDCCATIOy OF CIllLDUIiN. 

Ill order to make mure clear what 1 have said coneeriiinii; the ferocity 
of ciiaracter these Ifiigaos, it is well to indicate the difference which 
exists between those who live on sweet potatoes in the more nigged and 
distant mountains, and tluise who are accustomed to Avork in the iields 
in the cultivation of rice. Xevertheless, even these differences are difficult 
to detect. Speaking of those to the north and east of the Cordillera, 
those of the soutliwest, althougli they only give themselves to their 
gardens of ga])i and sweet potatoes, are more timid and docile as I was 
able to observe in the journeys that I made tlirougli their mountains. 

From birth tlie}' are accustomed to do as they please in every thing 
on account of tlic <.‘xtremely bad education which they receive from their 
parents, who, although they liate like death the least domination on the 
part of strangers, sulimit like slaves to tlie caprice and insolence of their 
children. The children give orders in the liouse, and if at some time 
their ]>arents do not yield to their stupid. caprices they > begin to cry 
turiou>ly. and iunmNliateiy tiscir parents liasten to nuiet them, ghing 
them a tinuisand rart.'-scs. am! in a<idirion allowing tht‘in wiiar tluw ask. 
They do not Avhip or punish them as do liie Christian natives. Tlu- 
liglitesr slap is not employed among the Tfugao>. ami would be received 
v<u*y ba'lly and criticised aimuig the otiieiv if it should i>c olKscrvetl at 
any time. 'Phe mo^i tliai hap])cn>, especially witli tlie women — the 
mothers — is la sliout at them, wlum rludr eapric<-*s are too repiignatit and 
prejudicial to the interests of the house, bur iliey gain notliing by this, 
liecaiise if tliey (tlie chiidrcii) are small they only weep the harder, and 
if they are larger rliey pick up stones or lances, and attack tlieir parents, 
driving them, out of the lionse, to which They do nor return until liiey 
see the children pacified and cpiiet. It seems incrediidc thai p(‘ople so 
.hard ami <*rmd wirli strangers >liou!d la* sensitive and alfcciionale with 
tlieir own. Nt‘\erTlieless, it is. as is proved by ex]»erience. Wild 
beasts, also, in spih^ of rlicir lilooflv in.stincis. lovr tlieir offsjwing tenderly 
and risk tlieir lives for them. 

MARlltACtES. 

The relation which these Ifugaos maintain hardly deserve this name. 
They divorce themselves as readily as they marry, the men seeking other 
wives and the women otlier Imsbands. The Ifugaos solclom grow old 
witiT&ut having changed their wives one or more times. The slightest 
annoynaee, the least caprice, a single word^ is frequently enough to 
dissolve the contract, hut the most influential and common reason on 
the part of the man for divorcing his Avife i.s barrenness^ and the com- 
monest reason on the part of the Avife for divorcing her husband is 
laziness. 
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In order to get married a man must make presents of considerable 
value in elotli or similar articles to the uncles of the women, and in 
lack of these to the brothers or cousins. When he wants to marry 
another wife because the first has died, or because he is obliged to 
abandon her, he must again make the same presents to the same people, 
adding a carabao in compensation for lack of respect to the departed 
one or for the abandonment, if she still lives. He has also to make the 
same presents to the uncles, brothers or cousins- of the second, and so 
on successively. The expenses and feasts which occur on such occasions 
are also at the cost of the man. It seems that they ought to cut down 
expenses, on account of changing wives so frequently. But it makes 
little impression on them, because they are very obstinate and capricious. 

JUSTICE, DEPEIS^SE AND VENGEANCE AMONG THE IPUGAOS. 

There does not exist among them any superior authority to defend 
them or to punish their mutual aggressions. Each one supplies this 
deficiency after a fashion with his lance, and this in the hands of so 
fierce a people is the cause, in tarn, of an infinite nnmbor of misfortunes 
and cruelties. 

Por every murder committed, although it be invoLimtary, inexorable 
vengeance follows, carried out by the relatives of the dead person, on 
tlie author or some one of his nearest relatives. Among the Ifugaos. 
vengeance is a rigorous precept which must be fulfilled. Wlien a ple- 
beian or a rustic, as they say, kills anothe]- rustic, justice is satisfied by 
the death of another of the same rank. In case the murdered man is 
an important person or a noble his relatives are not satisfied by killing 
the aggressor if he is rustic, or by killing some relative of the same 
rank, for the}’ say how will there be equality if we only kill this fellow 
who is like a dog? Therefore they look to see if there is among the 
relatives of the rustic some important person in order to wreak their 
vengeance on him, and, if not, thinking it beneath them to kill those 
whom they regard as dogs, they wait until some of them ascend to the 
rank of headmen. It results that an act which is originally individual 
becomes always a question of family, even if it does not involve the 
whole settlement, as often happens, Wlien the death, or deaths have 
been avenged, by ofiiers equal in number and rank, the individuals of 
one and tlie same family and even of the same settlement are wont to 
quiet dowm and, become friends, either in the desire of self-preservation 
or because, iliey weary of perpetual ambushes and surprises, with the 
conseqhmt hamfnl resifits to their crops and their interests. For the 
rest, ^iween those of different mountains or districts, and especially 
.betw^ th^ . who give , thontiselves on the one side to the cultivation 

potatoes, there exist inter- 
ne meh going forth to kill 


■ pt ,nce and ph the oth^ to that of swec 
ik i^atred wrs ever more bloody 
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their fellows as if they were going to hunt deer or hogs^ and afterwards 
carrying the heads of the victims to their settlements, making great 
feasts, honoring themselves with the name of ‘^tlie brave,'? and decorat- 
ing the fronts of their houses with the skulls of their netinis.® (Plate 
III, figs. 1 and 2.) 

If it is a matter of wounds which are not fatal, or of other assaults, 
the matter is arranged readily with the healing of the injuries caused. 
The frequency of deaths and wars even among the families of a settle- 
ment, may be imagined when one takes into account; the egotism and 
independence of this barbarous people, their bimtal manner of living, 
the commonness of drunkenness, and the fact that they hold as honorable 
their gross errors, their idolatry and their superstition. 

IDOLATRY AMONG THE IFUGAOS. 

I have proposed at various times to follow the course of the stories 
and narratives of these Ifugaos, and noting at every step monstrous 
contradictions and violent transitions, I questioned them to see if they 
c-ouid follow the thread of the discourse, but always in vain, for they 
answered me that they did not know the reasons of these transitions 
and contradictions. It is to be noted in some of these narratives that 
this race has possessed in very remote times remarkable astronomical 
knowledge, especially of the signs of the zodiac, and I believe that even 
now, if one were to go deeply into the meaning of their little stories 
which are handed on from generation to generation by means of a sort 
of traditional verse, which they very often sing, he might perhaps* 
determine with considerable accuracy the epoch of tlie arrival of the 
Malayan race in these Islands. 

They pay great attention to the spots and the phases of the moon. 
They believe that certain planets influence more or less the affairs of 

*As for taking heads, this is only done between rancherias which have a feud 
or are strangers. If an Ifugao from one rancheria kills another from a friendly 
rancheria in a dispute it is only a family affair; but if he should eut off his 
liead it would then become a rancheria affair and the feud would begin. An 
ordinary killing is generally fixed up by the exchange of a few hogs or of other 
property, but when a head is taken the ranckeria from which it was taken must 
get a head in return. It makes no difference whose head it is so long as it 
comes from the rancheria which took the first head. Of course the more im- 
portant the victim whose head is taken the better pleased are the avengers; still 
they will lose no time in waiting for an important person, but will take the first 
opportunity that presents itself to secure a head, whether it be that of a man, 
a 'woman, or a child, and if the party is large and its members wish to secure more 
than one souvenir over which to hold their canaos they will cut off feet, legs, arms, 
or hands, and carry them home. I have had Ifugaos urge with tears in their 
eyes that if I objected to their cutting off the head of a man who had been killed 
in a fight I let them cut off only a finger so that they would have something to 
take home and give a canao over. {L. E, Case.) 
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mnii. ()i>>ervin,k^ the (liiferent ])li*ist*s of the iiioon, they suppose tiiieni 
ro he two <]i^tinet entities, hnshaud and wife, whose older children are 
the various planets wliii-li api^ear larger to our sight, the younger children 
i>eing the reiiiaining stars of tin* firmament. For the same reason they 
ouglit to imagine that tliere are two suns. These Ifugaos establish very 
easily relations among things, taking as a base the male and a reiiiale 
which tliey call hushand and wife, for to everything which appears large 
and important it appears that they attribute intelligence. Kvt*n when 
they see two C'onspicuoiis rocks or mountains wliicli are similar and near 
together, they believe thus in mutual marriage. 

There is no nr)tahle ])henonienon in nature which does not arouse in 
them serious fears wliich hold them enslaved in all their movements and 
optu*ations. altlif.aigh they lind a universal remedy in the sacrifice of 
lord", iiogs and buffaloes, whose entrails they study uselessly before 


introduciPig them into their own voracious stomachs. 

They believe in two ]>laces to which they go after death. For those 
who die a natural and ordinary di^ath they believ(‘ tlu' abiding ])}aee to 
i>e in the eartlr and toward the north, calling it Kadnmjayan, the word 
by which they designate the northern region. They say that tlu^ dead 
live there reunited in a forest of special trees, which, although they 
ap]>ear by day as sucli, become converted into hoiist‘s similar lo thos(^ of 
living Ifugaos when tlie obscurity of night arrives. They are positive 
that they have gardens of sweet potatoes and other vegetables and ilia.t 
The spirits eat the invisible substance of the animals, rice and other 
things whieli their living relatives offer them. Thus, tluw say that the 
wine which the living drink selves as a drink for the dead, each geiting 
what belongs to him according to Ins state. They atfinn ihar. those 
who rob or kill without reason receive here their deserts, and if one dies 
without paying the penalty the same conditions will continue in tlu' 
towTis of the dead as in the living. He will pay there for liis fault witli 
some lance thrust which one of the dead will give him. When the story 
has come to this point, to which only some old and w\m man is al)h‘ h> 
bring it, they do not answer further. If one attempts to go on they 
only destroy what they have said with monstrous contradictions. ^Iicy 
say that some of the spirits from that region come back to visit the ])lnc(' 
and settlements of the living Ifugaos. One of them, according to tlie 
story, came witli his wife to visit his relatives who maintained them with 


the most, excellent rice flour. ^Tlien the relatives got tired of such heavy 
expense they sent them away, it is not known where, and they finally 
pame to rest on one of tlxe mountains of the Mayoyaos to the east of 
Cahayan in Jaabela.^ While the man was sitting on a rock in the shade 
, ttpQh Ms head the droppings of a bird which was 

^ re^tedV^^^ be remained seated 

^ ^ from the 
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hark i)t which thi.* poor Ifugao> iiiakt^ their skirts. This tree grew very 
large and still exists over tlie sitting Ifiigaie Two ladders represent 
them: the one this man, and the other, I believe, his wife. The Ifugao-: 
are wont to iiave them at tlie entrance of their granaries as guardians 
and protectors of the rice. They offer or place before them a little rice 
flour during the feast which they make at the end of the harvest, while 
tliey are filling up on the flesh of hogs and buffaloes and are getting as 
ilrnnk as possible. Those who die from lance thrusts or who die any 
other violent or sudden death, as well as women wlio die in cliiklhirtli^ 
they assign to heaven, or the abode of the gods which they worship, and 
they mean by heaven^ or the abode of the gods, the stars and planets, 
especially the sun. They give the following account of the origin of the 
sun. The Lord of the Sun, whom they call Mananaliagut, gave orders 
that certain Ifugaos should go and kill another one for some fault or 
other, the Ifugao in question being left, as a result, dead and headless. 
Lord Mananaliagut, moved, it would appear, by compassion, sent his 
wife, Bugan, charged to invite him and persuade him witli gifts and 
caresses to ascend into heaven, but the spirit of the Ifugao refused the 
caresses, and refused to go to heaven, in spite of the beetle nuts, tobacco, 
and tnno which were given him, because the woman was peculiarly dressed 
and looked very strange. The wife of Mananahfigut, noting this, disposed 
of the greater part of her clothing, remaining half naked, as is the custom 
with the Ifugaos, caressing further the dead Ifugao, and offering him 
endless pleasures in lieaven. Satisfied uith this, the Ifugao accompanied 
her imme<liately to heaven being received with the greatest joy by Lord 
Mananaliagut, who gave him splendid feasts and dances. For this reason, 
and I know not for what other, the Ifugaos believe that people wiio are 
killed by lauce thrusts go to the abode of the gods, but although in said 
place they are happy, their happiness consists in filling themselves with 
the flesh of hogs and carahno.s and in drinking, and getting drunk on 
the inno which they make. Neither for their gods nor for the souls of 
the dead, nor for those who live in mortal flesh is there any greater 
happiness than the satisfaction of the carnal appetites. Tlie practices 
and ceremonies which they employ with the dead vary, according to 
wliether the deceased died a natural or a violent death. For the first 
they spend all and more than they have, ransacking the neighborhood, 
gathering hogs, camhuos and vino, which they give to eat and drink to 
all their relatives, because they lielieve that the souls or the spirits of 
the animals which they eat are the food of those who go to Kadungayan. 
Tliey keep the body four, six, ten and even fifteen clays without burial, 
placed below the house. All depends on the rank of the deceased ; the 
more important he was the longer he is left without burial. But when 
they bury those who go to heaven, especially the trunks of the corpses the 
heads of which have been carried away by the enemies who have killed 
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them, rhey oiiiy kill tlie hog, which is eaten by some of the oldest and 
most experienced in the rites which they have practiced^ because^ 
they say, those who go to heaten got no good from the spirits of the 
animals which their relatives eat, but, on the other hand, tlie animals 
whicii the assassins kill and eat in the great feasts which they celel)rate, 
when the brave are crowned, serve for the spirits of those whom they 
have d'.*c:iiviarcd. They say that the Ifngaos die twice, understanding by 
, one of tlie times their falling sick. They affirm also that the spirits do 
not go immediately to their final destinations, but tliat they remain for 
a longer or shorter time near by, leaping from rock to rock, and from 
tree to tree, maintaining themselves on the remnants which they can 
obtain by entering the houses at night. The object of remaining in this 
way is to sec if they can take with them the spirits of their relatives, in 
order tiiat luisband and wife may live together, and that children may 
live with their parents. In consequence, they believe also that sickness 
consists in the departure of the spirit of the sick man from the body, 
attracted or violently carried away by the spirit of tlie deceased relative; 
wherefore, when they become somewhat seriously sick they call the charm- 
healer that he may make the spirit return and give health to tJie body. 
These charm-healers, who are a pack of frauds and deceivers, cure in the 
following manner: Hardly lias the healer entered the house of the sick 
person when they give him a fowl, which he kills in the name and honor 
of the old woman and wife of KoAungayan. He observes the state of the 
gall immediately, and after having looked very intently at the sick man, 
states liis diagnosis in the following terms, or others somewhat similar: 
‘The spirit of this sick person is in such or such a place, having gone 
to visit the spirit of his grandfather, wife, son, father, etc. In order to 
bring it about that it may return, there is need of so many hogs and a 
carahao or two, because in that way the soul will decide to return with 
great pleasure " The family then diligently prepares what has been 
indicated, procuring it by some means if they do not have it at hand. 
When the animals indicated have been killed, or while they are killing 
them, the healer calls the spirit with the point of a lance, in order that 
it may come down by the lance to the sick person. He invites it to come 
down, saying that tiiere are so many hogs prepared, so many carabaos, 
and so much vino; ^metimes he seizes a gansa and produces upon it a 
tremendous noise. I do not know why it does not break the head of the 
sick man. At other times he announces that Ire sees the spirit in such 
and sneh a place; that now it is coming down,; that it now- has left the 
spirit of grandmother, and that now the sick man will get well. 
More, , -the , sick man di^ or is eurOd according to the will of God, 

his friends 

, with a greater 

; ih®, same ^ perfqrmi^ee. is repeat^. The 

^^'^h^'.such'and 
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such a spirit detains it in such and such a place. It would seem that it 
has become accustomed to the other life, or wishes to live witli its dead 
wife; there is need of more hogs and more buffaloes to make it come 
down.*^ Mnally the sick man dies, if it is the will of God, after those of 
his household have spent eveiything the? have. This is the way of 
curing the sick, at whose expense the well eat and drink, the healer 
carrying away meat enough to last for many days in addition to his pay. 
As a result, the family often is completely ruined, the usurers getting 
away from them thcdr estates or fields. 

BELIEF OR FAITH OF THE IFUGAOS IN SIGXS. 

I asked a certain Ifugao, who narrated to me with the utmost sim- 
plicity many of the things that I have just set forth, you believe 
in these necessities which serve only to ruin you?” to which he re- 
plied; do nor knoAv, father, how much truth there may be in what 
other persons relate, because I have not seen it, I do believe what I 
saw very plainly on one occasion when I was sick for a whole year. 
It seemed that my spirit ]uid gone up iiiro heaven. Tliere 1 are and 
drank very well; I saw other Ifugaos who did the same, eating and 
drinking until they got drunk; their houses were like ours, and those 
who go about there without their heads on aecotint of having had them 
cut off by the ilayoyaos, had others, although very small. Wlieii I 
awoke, after having "dreamed all of these things, I hardly wished to 
eat, and desired to die.^^ 

Here is the principal reason for the persistency of the Ifugaos in 
their gross and stupid idolatrous practices. Dreams which they look 
upon as supernatural things, liold them all fascinated, especially the 
more simple of them. By this means, in which the devil may exercise 
so much influence, they are perfectly filled with the most stupid and 
abstird errors; they act upon impulse, and do or leave undone what 
vanity dictates or what is suggested by their insane imaginations, excited 
by the father of lies. 

I ascribe the tenacity with which they adhere to their idolatrous 
practices to the fact that these things are quite in accord with their 
passions and their stomachs; and especially because they are confirmed 
as true and good by the appai'ent evidence, and the sort of vision, which 
more or less vivid dreams produce, in which they trust as facts revealed 
by hell or their hellish divinities. They dream what they do, and are 
going to do, and they believe what they dream. Thus it is that it is 
well-nigh useless to attempt to reason with the Ifugaos as to the evil 
course which they follow, and there is no other human means of making 
them abandon gradually their infidelity than by educating their children 
and their young. Thus, and in no other manner, speaking in general 
terms, have Christianity, the truth, and civilization been introduced 
among the other wild tribes that have been subdued. 
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lilII'NKJiNA'KS'' AMOXU TIIK J I'l'CtAdS. 

Siiiue t]u‘y that tlie hapjiiuess -and pJ‘(K«i>erity of their god^; 

and aneesrors consists in iilliiiir their helJies witii the alistraet and s])i ri- 
tual siihstaiiee of the fowls, the hogs, and tlie old liutfaloes wliose flesh 
they themselves eat, and believing also that an' important ])art of the 
happiness of tlie same beings consists in drinking to excess the sauu3 
abstract principle of a vino which they call huhnth it is plain that they 
will be very diligent and fervid in drinking the concrete article until 
they get drunk. If possible, in honor of those whom they venerate as 
drunkards and gluttons of the first order. It is, therefore, easily seen 
that far from regarding drunkenness as a vice, tliey regard it, on the 
contrarv, as a virtue, and an efficacious means of appeasing their pre- 
tended \lmnities,, and in their vanity they regard it as a great honor 
to appear drunk even when they are not so. Thus, for example, to 
free tliemselves from the danger of teing struck l)y lightning they have 
no iietter means than that of offering it the abstract vhw, which they, 
of course, drink in its natural state; because they say that the lightning 
enjoys it greatly and after drinking hubud will not eat man. 

This vino, or hubud. which is such a delicacy among the Ifugaos and 
their gods, thev make in the following way: First they add to a small 
(juantity of rice flour a very acrid and strong Juice whicli they extract 
from a creeping plant, \\lien this is made and dried in the sun, they 
have wliar may he called yeast which they preserve very carefully. 
When they wisii to make vino they cook a consideral)le quantity of rice 
with water alone, making the ordinary boiled rice. After drying this 
in the sun also, they mix it with some of the above-described yeast and 
introduce it into an earthen Jar of suitable dimensions, wdnch tliey 
cover perfectly tight, leaving it so eight or more days. Meanwhile 
it ferments, changing into a liquid of a very disagreeable taste, both 
acid and biting, which is called buhud. which serves them for food and 
drink; for, as they say, "'Mt has food and it has drink.” This liquid 
does not cause drunkenness, properly speaking, but rather a ral)i<l fury 
which nothing will placate,^ They make it and use it whoni'N'or tlicy 
can, in all of their sacrifices, but especially and without fail in the 
following eases : 

when they begin their work in the fields, at wliich time each 
one kills and eats as many hogs and carapaos as is possible for him, and 
as conform^ to his estate, 

in tlie cases of severe infinnity and its cure, as 1ms been 

when they commit some murdet-J’ ^, which ease they liave 

tins to th« effect of hubud. 
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great feasts and ceremonies for the crowning of the l:)Tave;, killing and 
eating the best that they have or can borrow, offering all of this, to- 
gether with the dances and the great drunkenness, to the soul of the 
murdered person, whose head, placed on the point of a pike, is the 
principal trophy and the central point of the shameless orgy. For this 
reason, even the relatives ot' the deceased person, who seek an inexorable 
vengeance, seem to respect these ferocious feasts, not exacting their due 
until the feasts have ceased. 

Fourth, before beginning the rice harvest, when they do- the same 
as at the beginning of their labors in the fields. 

Fifth, when the rice has been harvested and put into the granaries, 
in which case, on account of the satisfaction they find in entering upon 
a period of rest, and in order to obtain from their gods the preserva- 
tion, and even the increase of what they have harvested, they leap and 
dance, eat and drink, which is a pleasure for them and a horror and 
alarm for anyone who is looldng on. 

Sixth, and last; in a sort of Lent, which they observe in honor of 
the god Baco, at which time their eating and their drunkenness reaches 
tlio highest grade, causing the origin of inniiineral>l(' enu.iirit*s. many 
deaths, and a thousand misfortunes, whicb occur for the most part be- 
tween relatives and friends. 

In all that T have narrated, I refer to the Ifugaos in the mountains. 
Those of the mission of Ibimg, situated in the plain, do not do so mucli 
as the shadow of what the others do. They are gradually becoming 
accustomed to live submissively after the fashion of the Christians, 

niVUSTATIOXS ANB IDLE OIJSKRVANOBS OF THE IFUGAOS. 

In order to free themselves from the fears which beset them, tliey 
have a book which every Jfngao knows how to read- If at the ^Irst, 
second, or third reading, it does not appease the anger of their divin- 
ities they read it a fourth, fifth, nr even more times, but it should be 
noted that each time it is read costs money, often equal to the value 
of a carabao or of an Ifugao soul; this book, and this reading, are the 
entrails of every fowl or animal that is eaten and the observation of 
the same. Their auguries are reduced ordinarily to the observation of 
the state of the gall of the animal which they kill. If it appears to 
them that the gall indicates good or fortunate results in the enterprises 
which they are about to undertake, they do not kill more fowls or hogs. 
But if the business turns out badly they repeat the killing of animals 
until they attain their end, although at the cost of their interests; for 
the fowds and the hogs which they are wont to borrow they have to pay 
their weight in gold .Recording to the fearfully usurious rates which 
prevail among them.’; ■ 

Who can -calculate the numberless times and occasions on which they 

87002 2 
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indieve it iiece>.'?arv to make use of this augury to free tlieiuselves from 
Tlie thousand stu]>idities M'hich cause them fear of death;, of sickness, or 
of some other harm to their fortunes? Who could enumerate the fowls 
and other animals which they kill on account of their journeys to sojue” 
what distant places, on which they fear the lances of tlieir enemies; or 
bv reason of tlieir troubles, or those of their families; or when they are 
surjjrised in tlieir labors in the fields by the song of some innocent bird, 
by the rainbow, or by other natural phenomena? For all of these imagi- 
nary evils they seek a remedy in what, on the other hand, causes them an 
interminable series of debts. 

EXOKBITAXT CSURV AMOKO THE IFUGAOS. 

It is an immeniorable custom among the Ifugaos, received and prac- 
ticed all, that a pullet borrowed but not returned within a certain 
time, produces a hen or the equivalent of a hen; so it is that a hen must 
be given in paymeut for it if a sufficient time has passed since it w^as 
borrowed for it to grow into a hen. If a still longer time has passed, 

that it i-< calculated tliat if it had lived it might have laid eggs and 
raised cliickens. ihe j)rice ascends to a hog of moderate size. If another 
year pa^^os it is c<uiveried into a hog of the largest dimensions. And 
fmail\ when the third year since the borrowing has passed, it makes 
itself into a carabao. It makes no difference whether it was a male or 
a female : in any event, it makes a hen a hog or a buffalo. In an anal- 
ogous manner they iviurn })ayment for other small things borrowed. 

According to the Ifugao principle of interchangeable justice, the 
debts of parents des<'en(l to their sons, and if they ha\e none, to their 
neaj-esi relatives and their sons, although they did not enjoy any benefit 
from what was borrowed, tior inherit any estate from their elders. All 
of this is constantly carried out without anyone finding fault with 
anyone else. At the most, the only complaint is bad luck. ^Pliey say 
it is a custom among tliem, and the fact that it is a custom is reason 
enough for its being veneiated and carried out without complaint. 
Furthermore, everyone who boiTows does the sauic, and it often lia]')pens 
that he wlio is the debtor to some, is tlie creditor of others. 

The most imfortunate are the orphans whose parents were si(.*k for 
a long time and who incurred heavy debts for the many pullets whicli 
they were obliged to kill. 

This iniquity has an attendant eircumstance which pereimially aug- 
ments it. The rich men, who are the nobles and the headmen, are 
always seeking opportimity to lend these things to eveiyone who asks. 
The poor are always ready to ask for loans, both because they can get 
them without difficulty, and because their creditors do not compel them 
to pay promptly, while the latter usurers, who do nothing but fill them- 
selves with meat, get drunk, and pass an idle, life, desire that they may 
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delay to pay their debts. The T^^hole load^ therefore, goes to the orphans, 
who have to pass nearly all their lires sweating blood in the Christian 
towns to pay for the num})erless buffaloes which are demanded of them, 
as well as the pullets and hogs which their parents spent on their stupid 
practices. 

When I was at the mission of Quiangan a young fellow came to tell 
me that he was going down to the towns. “What do you go to seek 
there I asked. “T go to work in order to pay my debts, because if 
I do not do it I fear that they may kill me or sell me.^^ “What debts 
are these “’The debts that my father contracted when he was sick, 
for the fowls and tire hogs which he spent in order to be cured.^^ “It 
is a hard matter that you should have to pay for the caprice of your 
father.” “It is our custom.” “And how much do you have to pay?” 
“I do not know exactly ; every one is after me and I reckon that it will 
be a matter of 40 carabaos” Many years ago this young fellow went 
dovTi to the town. He has w’orked harder than a negro, ho has paid 
many of his debts ; at the same time incurring others as tlie result of 
following the exist 07 ns and practices of his ]>cople. Although be should 
die an old man, he could never pay them all. So it is that the rich 
hold the poor enslaved. 

In other districts further in the interior of the mountains, and extend- 
ing to Japao,® in w-hich, on account of the distance, the Ifugaos can not 
or dare not go to the towns and earn money for paying their debts, a 
few sweet potatoes, a quart of rice, or a fowl are frequently the cause 
of the selling of the debtor or his children as slaves. A hundred of 
them go to Isabela every year, and there they are bought or sold secretly 
for a hundred dollars, or a carabao or two, each. Therefore, the value 
of a few" sweet potatoes, a handful of rice, or a pullet, ascends to a hun- 
dred dollars plus a carabao, and, what is more, to the value of a man. 
The usurers, who, in order to count a dozen have to make use of their 
fingers and, when the number passes ten, to sit down in order to count 
their toes, do not lose the count of the chickens which they lend, nor of 
a single sweet potato. 

Ibung, Janiiaiy 31, 1879. 

Fr, Villa VEKBE. 


ADDENDUM. 

Captain L. E. Case, of the Philippines Constabulary, wdio was stationed 
for a number of years at Banaue, furnishes the following interesting 
account of the story told him by an old If ugao to explain the prevalence 
of the custom of head-hunting among his people : 


S&pao. 
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WHY THE IFUGAOS TAKE TUE HEADS OF THEIR EA'EMIES. 

When I wa? seeking to ascertain the reason for head-taking, the 
following was related to me by one of the aged inhabitants of Banaue. 
Tlie tale is told throughout the Ifugao district of Nne^a Vizcaya; also 
in Bontoc Province, except that different settlements almost all disagree 
as regards places and the duration of the flood. 

“■'A long time ago all the country round about was level and liad no 
woods growing on it, with the exception of two mountains; one in the 
north called '^Amnij(toy and one in the southwest called ‘'Alauitany 

"'’The people grew a small quantity of rice and caught fish in the river. 
Pliey also hunted deer and 'wild hogs among the tall cogon grass on the 
banks of the river. 

‘■’"One chujia of rice at that time was equal to two gantas at the present 
time, for a tahlespoontul of rice after being cooked made a good meal for 
one person. 

‘'f)Dce wlien the wet season sliould have come it did not, and a dry 
«ieasoii followed a drv season. , 

“Tlif rk-t‘ would not grow but burned up, and the eogon grass burned 
lip: then the river liegan to get smaller and smaller until at last it sank 
out of sight in tlie ground. Then the people began to die and the Apos 
said: 'If we do not get water soon we shall all die. Let us dig down 
into the grave of the river, for the river is dead and has sunk into his 
grave, and perhaps we shall find the spirit of the river and it will save 
us from dj'ing.’ 

“So they began to dig. At tlie end of three days the water rushed up, 
and it t-ame so fast that some of them were drowned before they could 
get out of the way of it. Then there was -plenty of water and the jieople 
were happy. 

The}'' brought a dog and a wild eat and turned them loose in a vacant 
rice field to %ht, that the people might be amused ; and while the dog 
and cat were %hting, it became very dark and rain began to fall, and 
the people became afraid because it got dark while it was yet morning, 
and one old Apo began lamenting and saying ‘the river God is angry 
with ns for disturbing the grave of the river, now we shall all find our 
graires in the water;’ and the water poured down from the sky faster 
than it came out of liie river. 

“Bugan and her brother Uigan had brought out their two dogs to take 
part m the fighting with ihe eat, but when it got so dark that they could 
not see they took hold of the dogs’ tails thinking ■thereby to he guided 
back hom4 thiis they folbwed on after the dogs until, they became 
exhausted and lay dovm and dept, and when they awoke they found they 
were on thfe tt^ of Motmt Amugm. It was , Still raining and it rained 
for days. .After the rain stopp^ the water, began to go dovm. 
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and as it slowly got- lower, here and there they could see the tops of 
mountains sticking out: and after the water had all gone dora they 
saw that in place of the \e\e\ ground that they had known before the 
raiiij all round about them were mountains with rivers running here 
and there. 

‘■'One day while Uigan slept Bugan set out to see if she could find 
some other peoj>lej for she thought that there must have l^een others who 
escaped up into tlxe mountains; so she traveled till she came to ilount 
Alauitan, without finding anyone. 

Uigan on awakening and finding his sister gone started out to look 
for her and trailed her with his dog. On coming near Ainu if an, he saw 
a large smoke rising from the top of the mountains and concluded that 
tliere were some utlxer people saved beside himself and his sisterj, but, on 
arriving where the fij‘e was, he found only his sister. 

“It was then for the first time that they realized that they were the 
only people left alive after the rain, so taking Ins sister with hizn Uigan 
reiinned to Amujiao xcliere they lived on an open spot cleared by them 
on the top of ilie mountain. ^ 

“'I'o iliis day nothing grows on thi« spot, and the print of Biman’.s 
foot is still to be seen. 

“In due course of time there wore born to them five sons and four 
daughTC-:r.-s, Balangao, Honanga, Band and Etnig, each taking a sister for 
his wife. 

•■'There l>eiiig only four sisters and five brothers, Igon, the youngest of 
the brothers, liad no one for his wifi?, and the other four brothers con- 
cluded that as Igon had no wife it would he better for them to kill him 
and thus pos.sibly save themselves future trouble. So IJitw killed Igon. 

•Then Bugan and Uigan said, *Xow That you have killed Igon, you 
must kill some animals and have a feast to make peace with his sjurii/ 
so the bi'Othei's caught a deer, ])ux; Uigan said, that did not cause 
you any swear, your dog caught that. TTliat you hat e for this feast must 
have cost you work.^ So, leaving their dogs at home they went and 
caught deer and wild hogs while their wives prepared the rice and hiibud, 

••'Then Uigan said, Tou must take the head of Igon and put it on a 
pole and you must dance around it th^it the linaom (spirit) of Igon may 
be pleased.^ 

^"^After the feast was ended Uigan commanded that they boil the head 
of Igon till the flesh ail came off the bones, and then fasten it up on the 
side of the house so that they might always be reminded that they had 
killed their brother. 

^'Finally the brothers began to get jealous of one another, and each one 
decided that he would like to have the heads of Ms other three brothers 
to fasten up on his house ; but Uigan and Bugan, knowing how things 
stood, told them to separate, each man taking his wife and going to a 
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new place and that then they should people the earth as it was before 
the rain. 

"So Balangao took his wife and traveled to a place which was named 
after him, but is now known as Lepanto, Haiianga went to what is now 
called ilayoyao, Banol went to what is now called Banaue, and Etnig ** 
traveled to Iloeos: and the offspring of these four brothers imiltipliod 
until thet' peopled the whole of northern Luzon. 

“Uigan, on parting from his four sons and daughters, told them that 
they must remember at all time.s, whether good or bad, the brotlier whom 
they had killed.” 

Thus it is that uj) to the present time the Ifugao custom of taking 
heads and having canaos in commemoration of the head of Igon taken 
by their forefathers continues, and the word Bunijon, which is commonly 
supposed to be the name of their God, is simply a word meant to include 
the three names Figan, Bxigan and Igon to whom they make their canaos. 

On Ttie rop of llount .Imnyao where Bugan lived, no one can pass, as 
pL-ople going u]t there ha\e never been heard from again; and on Mount 
Alauiian where Bugan made the fire, fire is seen up to the present time, 
but when one draws near it disappears. 

The Ifugao has an idea that bad crops, sickness and the like are caused 
by the spirits of the departed. Tangana, an Ifugao of Banaue, had a 
son who was sick and remained sick some weeks. Fc came and iiiformed 
me that his father’s^ head had been taken some 3-ears past by the people of 
Guinijon and that his death had never been avenged. Consequently, he 
VI as causing the boy to be sick as a sort of a reminder to the head of the 
fannlv-, so he requested that an e.vpedition be made for the purpose of 
avenging his father s death. I suggested that probably the old man did 
not like the place where he was buried. Later on he' took the body up 
and reburied it on a side hill behind his house. The sick boy improved 
somewhat, but still remained ill. The body was then taken up and with 
the usual canao reburied beneath the house in a vault with tlic bodies of 
Ms ancestors. The boy recovered his health withui a week and Ibuigana 
has decided that liis father’s spirit is satisfied. 

I attended the burial of an old woman. It took place one evening 
just as the sun went down. A hole had been dug in the ground tapping 
a tuimel which ran to a vault under the house. Lighted torches were 
thrust mto the tunnel after which the body, tied in a sitting posture and 
wrapped m a blanket, was carried in. On inquiry they told me that it 
was leaned up agamst the waU; then they aU indulged in a good deal of 

SrS T ^ they 

ad her weQ, given her a good canao kept a fire going constantly 
md done aU that could be ezpeeted of them and asked her not to stay 
around Imt to go to the, rmoherias of their enemies. ^ 

ooMunoiily odi: themselves “Sinigf.” (Dean a Worcester. ) 
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When an Ifngao diei?. all those in the immediate vicinity set up a 
shouting to scare the spirit away. 

"mien an Ifugao's wife dies he lets his hair gi*o\r. Until lie cuts his 
liair he can not take another wife, and before cutting his iiair he must 
take part in an expedition during which some of the enemy are killed, 
or a house is burned at least. He then goes home and kills a hog at the 
same time getting his hair cut and having a canao. He may then take 
another wife. 

The custom of smoking people after death does nor hold among the 
Ifugaos of Xuer a Yizcai'a, The fact that a small tire is kept burning 
in front of the corpse evidently gives rise to this theory. On asking 
Ifugaos why they kept this fire burning I have been told: "'Yes, when she 
goes up where the rest of the dead Ifugaos are and draws near the fire to 
cook her rice, and some one pushes her away and says "Get away from 
here, you have no fire,’ then she can say, ‘^Yes, I have a fire; look down 
there and see; there is my fire V ” 

The Ifugaos, in order to keep their dead a number of days, will take 
a body after it has been dead about three d<iys. and. uith a cloth or some 
fiber, rub and pres? tlie flesh. ?<jiieezing out the b]oo«l. They also rcsori 
to salting the body. I once lieard Ifugaos disputing as to which was 
the richer- One said to the other ‘‘(Jh yes, you are rich, you are, but when 
your mother died you did not put any salt on her as I did when mine 
died.” 

These customs differ greatlj* in the different rancheria?. Especially 
do those on the Alimit Eiver and its iribiitarie? differ from those on the 
Ibilao and its tributarie?. 

There is generally much speculation as to the difference between the 
Banaue, Silipan and Quiangan Ifugaos. 

The people living on the Ibilao Eiver from the Lagaue gap through 
Lingay, Sapao and on up to its headwaters near Polis Pass and up to the 
heads of all its tributaries have the same custom? and speech as those of 
Quiangan, a? also liave the people of ITadannm, Ilamur nnri Aniipolo. 

Traveling from Banaue direcT to tlie randicrias near Payaiian ^ Silipan 
Ifugaos) the dialect seems to be altogether different, as do the people; 
but if one start? from Banaue and follow? down the Alimit Eiver grad- 
ually, or branches off at Dukligan, and travels through the rancherias 
over the mountain? to Payauan he will not be aware of any difference 
whatever. 

Yow wliile there is a difference between the Quiangan and other Ifu- 
gaos. it is not great enough to justify their being considered as distinct 
from one another. Differences also exist between all of the various groups 
of Silipan Ifugaos (Banaue, Ayangan, Alimit. Mayoyao and liap) ; the 
farther apart they live the greater the difference. 

This would tend to show' that the Igorots who inhabit the northern 
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part of Xiieva Vizcaya are the same people; that in entering the 
mountains a party of them passed up through the Lagaue gap, settling 
at Lagaue: from which place, as they increased in numbers, they spread 
out peopling tlie valley of the Ibilao River up to its source, as well as 
along the streams that empty into it above Lagaue. Another party 
traveled down the Ibilao River, spreading out in the valleys of the small 
streams among the mountains, following the llagat River as far as the 
mouth of the Alimit; then on as far as the junction of the Aliniit and 
ilayoyao Rivers and ever farther up, peopling all the laud drained bv 
these streajiis. 

L. E. Case. 



ILLUSTRATIONS. 


Plate J. 

Fig. 1. The di-stanr high peak at the extreme right is Mount Anmyao. The tlou])Ie 
peak at the left is Mount Alauitaii, according to the Ifugaos of Banaue. 
and the country to the east and north of that place. The liugaos of 
Sapao, Asiii and the neighboring country maintain that tiie inounlains 
sho\^Ti in Plate 1. fig. 3, is Alauitan. (Plioto. by Martin.) 

2. One of the luunevous settlements which collectively form Ouiangaii. 

I Phot'’, by Martin.) 

3. I'iiC peak of the Mount Polls Hange, said by the Ifugaos of Sapao, 

Asin and vicinity, to he Alauitan. 'Photo, hy Martin.) 

Plate IJ. 

The ciuintry of the Ifugaos. View booking east across Isueva Vizcaya from the 
lop of Aloxint Polis. i Photo, by Worcester/) 

Plate HI. 

Fig. L a typical Ifugao house. Isote the five liuman skulls at the left of the 
ladder. (Photo, by Martin/ 

2. Part of an Ifugao house ornamented with, human skulls, and with the 
skulls of voruhiios which have been earen at feasts. Banaue. (Photo, 
by Worcester.; 

Plate IV. 

Ifugao rice terraces with stone retaining walls. Banaue. ( Photo, by Worcester. ) 

Plate 

Ifugao rice terraces with stone retaining walls. (Photo, by Murphy.) 

Plate Yl . 

Fig. 1. A group of Ifugao men with wtwden shovels, Banaue. (Photo, by 
Hamilton Wright.) 

2, Ifugao men working with wooden shovels in their rice terraces. Quiangan. 
(Photo, by ’Worcester.) 

Plate VII, 

Fig. 1. Ifugao blacksmiths, ISapao. (Photo, by Murphy.) 

2. A iagdUf or carved seat with anUo image in front. Quiangan. (Photo, 
by Martin.) 

Plate VIIL 

Fig. 1- An Ifugao man and xv’oman dancing. Quiangan. (Photo, by Martin.) 

2. Ifugao lances and hats. Banaue. (Photo, by Worcester.) 
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Plate IX, 

Fig.]. An Hn-ao weaving'. Quian^;aii. {Photo, by Martin.) 

2. A -ToiM‘ ''inUi/.r or retaining wall slunviiig i»r<>jeciiiig steps. The Ifngaos 
are partirularly skillful in building tlie.so retaining wills of dry stone 
M^la.'to. by ^lilJer.t 

Plate X. 

Wooden spoons. Also fn^nt and >iilo \iews of an image of the goddisss of plenty. 
Carved by Ifngaos of Ilanaue. PIiouk. Ia WV)rcester. ) 

Plate XJ. 

Part of a circle of Ifiigaos watching a dance. C^iiangaii. (Photo by Worcostm'.) 

Plate XJI. 

Ifiigntts at Quiangan cutting down a carohao with their war knives. (Photo. ]«■ 
AVorceater.) ’ ' 

Plate XITJ. 

Ifngaos struggling for raraUo meat. Magok. ( Plioto. by Marlin.) 

Plate XIW 

A typical Ifugao man, showing war Janee and shield; and a typical Ifiigao winnaii. 
showing the dress of Ifugao women of the better class. Full lon"'th 
fi'ont views. (Photos, by Martin.) 

Plate XV. 

Fig. 1. A typical^ Ifugao man, half length profile view, .showing peculiar method 

of cutting hair which prevails generally among the Ifngaos. (Photo 
by Martin. ) o t . 

2. Yonng Ifugao woman of Quiangan, half front view, showing method of 
dressing the hair. (Photo, by Martin.) 





Fig. 3, THE HIGHEST PEAK OF THE MOUNT POUS RANGE, CALLED ALAUITAN BY SOME IFUGA08. 
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Flfi. 2. IFUGAOS WORKING IN RICE TERRACES WITH WOODEN SHOVELS. 





VlLLAVKIUJ];: ‘ THE Il'TtJAO.S UK Ql lANUAX.J 


[Phil. .Jui un. Sn , Vol. IV, Xo 4. 



F.fi. 2. TYPICAL IMAGE, AND “TAGABI'» OR CARVED SEAT. 










Fig. 2. STONE RETAINING WALL OR PILAPIL" WITH PROJECTING STEPS. 
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CIRCLE OF IFUGAOS WATCHING A DANCE, QUIANGAN. 
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IFUGAOS CUTTING DOWN A CARABAO WITH WAR KNIVES. 







IFUGAOS STRU6GUNQ FOR CARABAO MEAT. 
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TYPICAL IFUGAQ MAN AND WOMAN. 



1. FILIPINO TYPES: MANILA STUDENTS. AN ATTEMPT 
TO CLASSIFY THE LITTORAL POPULATION OF 
LUZON AND ADJACENT ISLANDS. 


By Eobeet Benxett Be.\.n’. 

\From the Anatomical Laboratory, Philippine Medical School, Manila. P. /.) 


INTEODUCTIOIJ. 


Previous attempts have been made to classify the Filipino peoples, but 
each has included only an incomplete survey of the populatioji. It is 
hoped that by making a consecutive series of observaiions such as I have 
carried on covering the mountain districts, the iowiands. and the littoral 
population, and by taking a random sample from ail the culture levels, 
a more complete analysis of the physical types that make up the popula- 
tion of the Philippine Islands may be made, the origin of the people 
discovered, present tendencie.? of amalgamation revealed, and future con- 
ditions predicted. I shall classify types by physical characteristics, and 
not alone by locality. The littoral population of the Philippines is one 
of the most mixed in the world, and the physical types are complex, but 
it is by means of this very’ complexity that obscure problems of heredity 
may be made clear. The types of man that have crossed are so dissimilar 
that characters may be traced more readily than if they were similar. 

’W’orcffiitertSO) writes with full knowledge at first hand of the non- 
Christian tribes of northern Luzon, and gives a classification that is 
valuable ethnologically and sociologically. Yirehow(28) and Blnraen- 
tritt{?’) have written of the Filipinos from a distant point of view, in 
an attempt to classify the people physically, and A. B. Meyer (18,19,30) 
measured the Igorots and Negritos. Montano(31) and Folkraaj(12) 
measured the living Filipinos and dassified them in local groups. 

Montano classifies the Filipinos by physical characters and locality into 
Negrito, Indonesia, and Malay: the Negrito occupying the mountain 
wilds of the, Islands, the Indonesian the fertile interiew, especially of 


,Ltmm and Mindanao^ and tire Malay occupying the coast lands. It is to 
he rappo^ that the Httbrai ^puktion is Imgdy Malay, to, 

^ yrlikh ad^ C9hm^ . .and .>]^iopeap,. d fbich 
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The Malays, according to Montano, are divided into local groups, such 
as Bieols, Visajans, Tagalogs, Ilocanos, etc., and as this classification is 
followed by jFolkmar and others, I shall compare their measurements 
with mine in similar groups, by means of tables, at the end of this paper. 
(Tables 2, 3 and 4.) Montano and Folkmar confined their observa- 
tions to t\y)es selected to represent the locality from which they came, 
whereas J have measured students as I could get them in the Philippine 
Xormal School rhe Sciinr,!. oi' Arts and both of these institu- 

tions are locab.-l in Manila but receive siudcir..- Eroin all parts of the 
Archipelagod Montano's and Polkmar's measurements were of tlie coiu- 
inon people whereas mine are of students, pre-unably from tlie better 
classe.-, and some of them are mestizos; ihend'ore I'oreigii blood and 
nurture must be considered in a comparison of the nicr.'.uj'mieulN. 

Only individuals 18 years old and upwards are included in this study 
and only the anthropomorphic eliaractcrs are utilized here, the remainder 
being reserved for future publication as a eomparativo study of school 
children. My thanks are due to Mr. Peairie, principal of the P]iilip])jnc 
Xonnal School, for his kindly cooperation in the work. It was under- 
taken primarily as a study of school children, hoping tliat a knowledge 
of the teeth, the physical condition, and other data would be of assistance 
in guiding those who are interested in the fundamental principles of 
sociology. 

CARDINAL ANTHROPOMOnmiC CIIARAOTEUS. 


DISCUSSION OF THF OBSERVATIONS ON 377 STUDENTS. 

The average stature of 3*?? students is 1(>.3.3 ceiitiineters, the cephalic 
index 82.1 centimeters, the nasal index 82.55 centimeters, the head length 
18.4 centimeters, the head width 15.1 centimeters, the nose length 4.56 
centimeters, and the nose width 3.76 centimeters. The nose is wider, 
the head longer, and the stature greater than that of the Bilibid prisoners 
measured by Folkmar (12). The stature is greater, the nose is narrower, 
and the head is wider than that of the Igorots(2). The stature and 
cephalic index are about the same as the middle European or Alpine 
stock as represented by the people of central France (10,24). 

The mestizos are separated from the Filipinos and curves of stature, 
cephalic index, and nasal index are constructed to represent the individual 
in the mass and, to show the mode and the extremes. (Chaids I, II, and 
IJL)- Tlie curves may, be interpreted to indicate by their summits the 


■ ^ a f ew mtives of the littoral population made at Baguio 

.;a^:,^ewfeeise are ihclud^ in this study, S’or details as to method of measure- 

(1908), 3, No. 6, 4X3. 
‘^ietah oocipital, and frontal regions are 
1^'/ '^goinaiib, pre^ss; 'and' extend over .the most 

passing ahpve. the ferow 'ridges. 
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type? that have mingierl in the fonnation of the present population of 
the Islands. The curves for cepduilie index sitow the majority of mestizos 
to be below 80 and the majority of tlie Filipin(»s to be above that number. 
The curves for stature show great homogeneitt^, especially for the Fili- 
pino?, but le?.s for the mestizos, wluuh is due to greater diversity of tj'pe 
among the mestizos^ and to the fact that stature is more j>lastie than 
head form, more subject to selection and environment. The curve for 
na-^ai index with its Gothic spires and cathedral form has summits that 
are more distinct than those of the cephalic index. The majority of the 
Filipinos have a high index (wide noses) ^ and the majority of the 
mestizos have a lower index. 

Recent observations in the study of heredity indicate that, in some cases 
at least, heredity is neither exclusively alternate (Mendelian) nor ex- 
clusively blendedj but may be neither (9) or both( 2,1G). In any study of 
heredity^ at least two kinds of variation must be considered : The variation 
due to environment;, and that due to crossing opposite extremes of the 
same character such as black and white color. TThen tliese two varieties 
of variation do not overlap there is no confusion, hut wlien they do^ 
endless confusion may result. With This in mind;, we may consider the 
physical characteristics of the Filipino? in the light of the recent work 
of Spillman (?7). Schull. in hybridizing corn. "Tooks upon a cornfield 
as simply a lieterogcneous collection of elementary species and hybrids 
between them/' and Spillman accounts for these elementary species on 
the ^^old Darwinian idea of gradual evolution^’ by a simple scheme shown 
by I, II, and III: 
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All Types in III are deriA’ed from two types or elementary species, 

C- and A^ C'y, A, B, and C being separable unit characters that 
obey Mendel’s laws in cross mating. 

Let A represent a Mendelian character that is variable and the differ- 
ences of which are hereditary. Let B and C represent similar characters. 
The exponents represent the degree of difference between the characters, 
any two adjacent ones being so sHghtiy different from each other as to 
appear to be exactly alike, but the difference between alternates is sufficient 
to be recognized and those that are far apart, as and A^®, are extremely 
different. Some of the intermediates may have disappeared leaving gaps 
not bridged over by living forms. The differences may have accumulated 
gradually throughout tlie time of the evolution of the structure and each 
one of the series now existing is fixed within the limits of environmental 
variation. 

In order to illustrate the application of this scheme to the Filipinos 
under consideration, suppose that the three characters, stature, cephalic 
index, and nasal iiidex are represented by A, B, and C, respectively. Let 
A^ be a siatare of l-to centimeters, and a stature of 190 centimeters, 
witii the other powers of A equivalent lo the intervening statures at 
intervals of 5 centimeters for each power. Let represent a cephalic 
index of 72.5 and one of 95.0, and represent a nasal index of 
55 and one of 100 with intervening indices accordingly, represented 
by the intervening powers of B and C. It will be seen that the exponents 
represent fairly well the summits of the curves of stature, cephalic index, 
and nasal index, tlierefore it may be inferred that the choice of values 
represented by tlie exponents is good, because they are actual points 
about which the characters fluctuate presumably by reason of enviroment. 
A hypothetical individual in which the gametic constitution is A^ A® 
B* B® C®, (the result of the marriage of two individuals witli a 
gametic constitution of 2A^ C® and 2A® B® C®, respectively) when 
married to an individual of like gametic constitution, has the possibility 
of producing eight types that breed true and may be called elementary 
species (II and III). *What really takes place among men remains to 
be determined, but if Mendelian characters in man follow the same course 
that they' do among animals and plants in cross breeding, the al)ove 
possibility becomes a strong probability. 

We may now proceed to find what combinations of stature, cephalic 
index, and nasal index are found among the 377 Filipinos under con- 
sideration, and in this way select types that represent more or less homoge- 
neous eaitities from which inferences may be drawn in confiimation of, 
or opposition to, Spillman^s ideas r^arding elementary species, especially 
in refermce to man. Th^ inferences can be firmly established only by 
mea^Ting three, or more generations in many families. 
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TYPES — INDIVIDUAL C UAEACTERS. 

The cephalic index k selected as the basis for the classiheation of types 
by individual characteri sties, the nasal index is correlated witli this and 
the stature is subordinated to the two in the following manner: 

The group of cephalic indices as denoted by the curve (Uliart II) at 
74 to 78^ 79 to 81^ S2 to 84^ 85 to 89, and DO to 100, are segregated. It 
is found that the group at 74 to 7'S may be subdivided by the nasal index 
into wide and narrow nosed types, and that the wide nosed type has a 
smaller stature than the narrow nosed type. The latter will be desig- 
nated as modified Iberian because many mestizos are in the gi'oup, and 
the characteristics are similar to the Iberian type of Europe! 10/25, *26). 
The former will be designated as Australoid because it ]‘eseml>les a type 
similar to the Australian’ found among the Igorots( "?). To this group 
also belong those individuals with cephalic index less than S3 and nasal 
index more than 1 2 above or below it. 

The group 90 to 100 may also be subdivided by the nasal index into 
wide and narrow nosed t}']>es, and each of these may be divided into tall 
and small stature, the tall being largely mestizo and the small largely 
Filipino. The small are designated as Primitive, Modified Primitive, 
and Modified Alpine, the tall as Modihed lU B. B. and Modified Adriatic. 
To this group also belong tho<c individuals with cejVualic index 83 and 
ov(‘r and nasal index moj'e than 'i’i greater or 1*2 l(?ss than the cephalic 
index. 

The remainder with cephalic indices from 79 to 89 may be divided 
into three groiii)s with mean cephalic indices of 80, S3, and 86 respectively 
and the nasal imlex of any individual less than 12 points above or belo^w 
the cephalic index. TJie three groups are united to represent the fusing 
product of all typBs, or the average Filipino of the present, because of the 
homogeneity of the individuals and the large number in tliese groups. 

3IODIFIED IBERIAN TY*PE. 

There are 25 students of this type, of whom 16 are mestizo-s, and they 
come from the Provinces of Batangas, Bulaean, Eizal, Cavite, Mindoro, 
Zambales, Iloeos Norte, Pangasinan, Pampanga, Laguna, and the city of 
Manila. They are differentiated from other students primarily by stature, 
cephalic indexj and nasal index, ])ut a list of characteristics is pre-sented 
that may also show differences. (Table L) 

This is one of the most distinct types and corresponds to the Mediterra- 
nean Race of Sergi(26), therefore it is taken as a standard with which 
to compare the remaining types. It is unlike the prehistoric Cro-Magnon 
of Europe (8) because of its smaller size and harmonic face, but the large 
occipital region and the relatively large face compared with the other 



208 


BEAX. 


tvpo^ mar indicate Cro-Magnon afiSnities. The Iberian and Cro-Magnon 
of Europe are related ri^pes, but the evidence here is very slight in eon- 
firmation of this r*’‘latinn 5 ln'p. 

The stature is 1 centimeter more than that for the whole number of 
^dents, and the cephalic index and nasal index are each about 10 less. 
The morphologic face index is greater than that of the Igorots by 7 and 
the physiognomic face index is lc.ss by 2. The distance from chin to nasion 
IS 8 millimeters more than for the Igorots, the distance from chin to hair 
hue is 4 millimeters more, and the width of the face is 2 millimeters less. 
The head length is 4 milhmeters more than for the Igorots, the head 
width IS 1 millitemer less and the head height is 1 miUimeter more 
The ave^ap age is 7 years less than that of the Igorots. 

f medium height, with narrow head, nose, and 

face. The head and face are smaU and the individuals are thin They 

straight, 

and all have coarse, black hair except one that has fine brown hair. 

AVSTILiLOlD TYPE. 

dif^S are mestizos. They are 

and all the other tj-pes are differentiated in the same manner. Se 

i^divSir^ straight. The 

mdmduak are aU young and thin. They come from Laguna Samar 

ff Pampanga, Albay, Cavite, Tayabas, and’the cil^; 

*ype may be emphasized by contrast with 
the Ibenan which it resembles in head shape L stature aTtS T ri 
not quite so tall and dolichocephalic. (Table 1 ) Thp^Tiafiai ^ 

Tas found I^iteTd irihout Australoid 

T A r«T ^ that have reoeutly come into confacf txn+Vi 

%>rots. Thareforei I Wliete: ^ stated in '7^ 7 ! , 

,v: wSiSTin?, S 

, A e»p,*^ of 
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of the same tt'pe and with the Iberian as given in the following table 
may be of interest: 


' 


Cephalic Xusal 
, index. ; index. . 

Stature. 

Igorot 


, 7>^. 1 ' 9T. 7 

1 146. 0 ' 

. Student 


7*5 k , C|‘> 7 

161.0 i 

! Iberian 

1 

— 

75.2 , 73. y 

164.3 1 


The stature of the Igorot is less than that of the student^ but the 
cephalic index and nasal index are almost the same. The cephalic index 
of the student is slightly greater than either tliat of the Igorot or of the 
Iberian, ■which may be due to the influence of the Primitive tjpe. The 
nasal index is less than the others, and may be due to the same influence 
coupled with that of the Iberian, and like influences may have altered 
the stature. 

The disharmonic physiognomy suggests the Cro-!Magnon of prehistoric 
Europe (8), but the small size of the individiiais in every dimension alino^ir 
precludes any relationship, unless environment accomns for the differ- 
ences. The Cro-Magnon of Europe was noted for great height; long, 
high^ narrow head: prominent occipital region; and large, square face. 
If the Australoid type is a remnant of the Cro-Magnon,. great chaTigos 
have taken place. 

In conclusion then, the Australoid type among the studenis resembles 
the same type among the Igorots in cephalic index, nasal index, and 
physiognomic face index, and it differs from the I}}eTian in nasal index, 
morphologic face index, and number of decayed teeth , in which characters 
it resembles the following tt'pe. 

■ rniMITlVE TYPE. 

Only nine students of this tj’pe occur in 377, a comparatively small 
number, but the type justifies itself because of its distinctive characters. 
(Table 1.) The head is wide, the nose and face are wide, and the 
stature is small. Two of the nine have wavy hair ; 40 j^cr cent have no 
decayed teeth and the average number of decayed teeth is 3 less than the 
Iberian and 2- less than the Australoid; there are no mestizos among 
them; they come from the Provinces of Pizal, Bulacan, Ilocos Sur, 
Cavite, Pangasinan, Leyte, and Ilniou. 

The cephalic index of this type is about 10 higher than the Iberian, 
the nasal index is 12.6 higher, and the stature is 13.5 centimeters lower. 
The head length is 1.3 centimeters less than the Iberian, the head width 
is 8 millimeters greater, the nose is 9 millimeters shorter, and 1 millimeter 
wider, and the face is 1 centimeter shorter and 3 millimeters wider. The 
parietal circumference is 1.3 centimeters inore than the Iberian, the 

S7002 3 
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occipital circunifcrcncG is 9 miliiiiiGtcrs Igss^ but tliG other circumlcrcncos 
are not so different. However, the fronto-parietal index is 2 less than 
the Iberian, the forehead-occipital is 1.4 more, the forehead-parietal is 
3.5 less and the occipito-parietal is 1.7 less. This means that the parietal 
region is well developed and the occipital region is poorly developed in 
relation to the Iberian type, or the converse, the parietal region is poorly 
developed and the occipital region is well developed in the Iberian in 
relation to this type. 

The teeth are notably free from cavities or any irregularities, and are 
the best teeth of all examined among the 377 students. The age is a 
little more than that of the Iberian, therefore the differences are not due 
to less maturity. This h-pe is believed to be a primitive precursor of 
the Filipino, but whether Xegrito or some other it is difficult to decide. 

MODIFIED PRIMITIVE TYPE. 

Forty-six individuals of this type appear of whom none are mestizos 
and 7 have wavy or curly hair. They come from Laguna, Ilocos Siir, 
Bulaean, Pangasinan, Xueva Yiscaya, Cavite, Cagayan, Pampanga, Xueva 
Eeija, Ilocos Xorte, Batangas, Union, Xegros, Eizal, Capiz, Masbate, 
Tayabas, Iloilo, Eomblon, Zambales, Bataan, and two from the city of 
Manila. 

This type fs below the average stature, very broad headed and broad 
nosed, and has a short, wide face. The frontal and parietal regions are 
relatively well developed, and the occipital region is poorly developed. 
In addition, the teeth are sound, the individuals are further advanced in 
age, and the weight is a little greater in proportion to stature than the 
average- (Table 1.) 

Compared with the Iberian type the cephalic index is 10.4 greater, the 
nasal index is 19 greater, the stature is 4.S5 centimeters less, the morpho- 
logic face index is 6.9 less, and the physiognomic face index is 3.9 greater. 
The head length is 1.2 centimeters less, the head widtli is 9 millimeters 
more, and the head height is 1 millimeter more. The nose length is 7 
millimeters less and the nose width is 3 milliriieters more. The lower 
face height 4s 6 millimeters less, the upper face height is 4 millimeters 
less, and the bizygomatic width is 4 millimeters more. The frontal 
circumference is 8 millimeters more, the parietal circumference is 4.5 
millimeters more, the forehead circumference is 1 millimeter more, and 
the occipital circumference is 15 millimeters less. 

This type is similar to the Primitive except in stature, in which it is 
not only about 10 ^htimeters greater, but in which there is no overlapping 
of the extremes between the two. The waivy hair and the broad nose 
.iB^(?ate Xegrito afi^nities. The type is probably the Primitive modified 
.by ^th some Xegrito blood- The head, nose, 

than' the Jpeople of toe Malay peninsula (17) and the 
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3IOD1FIED ALPINE TYPE. 

There are 80 students of this type of wliom 8 are mestizos. Tliey eoiiie 
from lloeos Siir, Eizal. Union, Xueva Eeija, Bnlacan, Leyte, lioilo, 
Laguna, Tayahas, Batangas. ]!iIindanao, Zambales, Ilocos Xorte. C’avite. 
Marinduque, Lubang Islands, C'apiz, Pampanga, Batangas, Isabela. Xe- 
gros, Pangasinan, the city of Manila^ and the father of one is from Spain. 

This type is below the average stature^, very broad headed, very narrow 
nosed, and it has a face intermediate between the Iberian and Primitive, 
The liead size is like that of the Iberian except in the occipital region 
wliere it is like the Primitive. In addition, this type lias very good 
teeth and is not fat. Xo wavy iiair is found. (Table 1.) 

(.Compared with the Iberian, this type has the cephalic index 11. T 
greater, the nasal index 1 less, the stature 4.1 centimeters less, the morplio- 
logic face index 3.6 less, and the physiognomic face index 2.9 greater. 
The head length is 1.5 centimeters less, the head wirlth is 8 millimeters 
more, and the head height is 0.6 millimeter le-^s. nose length is 

().? millimeter less, that nose width is O.S iniliinieter The lower 

face height is 2.5 millimeter? the total face heiglix is 3.*> milli merer? 
less, and the bizygomatic width is 2.8 millimeter? more. The fronral ami 
parietal 'circumferences are the same, tlie forehead (iTCuiiiferenee is 8 
millimeters less, and the occipital cironiiiferenee is 1.8 centinuiters leSw?. 

Tlie nearest living relaterl people are the Alpine of middb^ Euro])e{lo. 
25) u’ho are represented to some extent among the Spaniards. The type 
is tlierefore called modified Alpine, and represents a blend of Spanish 
and Filipino. Some Chinese may be present because three individuals 
are noted as resembling Chinese, and the Alpine diinaman is a type often 
seen in Manila (4). 

MODIFIED B. B. B. TYPE. 

The 21 students of this type have indications of both Spanish and 
Chinese characteristics. Five are mestizos, 10 resemble Chinese, and 1 
has wavy hair. They come from the Provinces of Pampanga, Bulacan, 
Batangas, Cavite, Xueva Viscat^a, Xueva Ecija, EizaU Zambales, and the 
city of Manila, all from the Island of Luzon. 

The chief characteristics of this iy^e are stature above the average, 
very wide head, but comparatively narrow face and very narrow nose. 
The number of decayed teeth is large and the age is above the average. 
(Table 1.) 

Compared with the Iberian this type has the cephalic index 11 greater, 
the nasal index 1.9 less, the stature 4.5 C'Cntimeters greater, the niorpho- 
logic face index 3,7 less, and the physiognomic face index 2.9 greater. 
The head length is 1.1 centimeters less, the head width is 1.1 centimeters 
more, and the head height is 1 millimeter more. The, nose length is 1 
millimeter more, and the nose width is exactly the same. The lower 
face height is the same, the total faceheigiit is 1 millimeter more, and 
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tlie bizygomatic width is 6 millimeters more. The frontal circumference 
is S millimeters more, the parietal circumference is 5 millimeters more, 
the forehead eireiunferenee is 4 millimeters more, and the occipital cir- 
cumference is 9 millimeters less. The size of the regions of the head is 
almost identical with the Primitive type, but the stature is 8.7 centi- 
meters more, and the nasal index is 20.9 less. 

This type represents the blending B. B. B. of the Spanish and Chinese 
population with the Primitive type of the Pilipino people. The B. B. B. 
is the big cerebeilumed, box-headed Bavarian of Eanke, so-called by 
Beddoe(5), and the type is a prevailing one among the Spaniards of the 
Philippines- I believe the B. B. B. type is a blend of the Alpine and 
Iberian of middle and southern Europe, with possibly an infusion of 
Cro-Magnon and Adriatic, the last two probably related to the Iberian 
and Alpine respectively as progenitors or oifshoots. 

The broad head of the Primitive type is combined with the narrow, 
nose of uhe B. B, B. and the face is a blend of the tw^o types. This is the 
reverse of die condition found in the Australoid type, where the long 
head of die Iberian lia^s combined with the broad nose of the Primitive. 
These two types may, however, represent a recombination in different 
ways of characters belonging to only two types, one European, the other 
Eastern; one wuth long head, long nose, long face, and tall stature, the 
other w'ith broad head, broad nose, broad face, and small stature. If this 
be true, it indicates Mendelian tendencies for the four characters men- 
tioned, and ttere should be found in the total population as many types 
as the possible combinations of four characters in unit pairs permit, 
which is 16. There are, however, only 8 types, which is the proper num- 
ber for three Mendelian characters, stature, cephalic index, and nasal 
index, by which these types are selected- There is evidence of blending 
in all, as well as the evidence of Mendelian tendencies, therefore my 
supplementary theory of heredity fits the conditions (2). The -students 
are probably in an earlier stage of blending than the Igorots, and may be 
represented by Spurious Mendelism at B^ and nearer 2 than 3, whereas 
the Igorots are in the stage of No Mendelism at B 2 near 3. 

MODIFIED .4JDBIATIC -TYPE. 

There are 24 individuals of this type, of whom 6 show evidences of 
European characters, 1 is a Chinese mestizo, and 3 others resemble the 
Chinese. Two have curly hair. The characteristics of the type are 
stature above the average^ very , wide head, wide nose, moderately wide 
face, az^ ;well developed frontal region, but poorly developed parietal and 
TBgiom* A lar^ number' have no decayed teeth, but as many 
,, iiaveE bad which accounte for the high average number of decayed 
' I ! : .'1^ ^ average. (Table 1.) The individuals come 

^ . Capiz, ' Pangasinan, ■ Tayabas. 

If-ii Laguna,: 'and ‘the' cify of Manila. 

i.v ... I . ■ ; , 
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Compared with the Iberian, this xj^e has tbe cephalic index l-^.S 
greater^ the nasal index 19 greater, the stature 4.3 centimeters greater, 
the morphologic face index 8.4 less, and the physiognomic face index 4.3 
centimeters greater, the head length is 1.4 centimeters less, the head width 
is 1.1 centimeters more, and the head height is exactly the same. The 
nose length is 1 millimeters less, and the nose width is 3 millimeters 
more. The lower face height is 7 millimeters less, the total face height 
is 4 millimeters less, and tlie biz 3 ’gomatie width is 5 millimeters more. 
The frontal circumference is 5 millimeters more, the parietal circumfer- 
ence is 1 millimeter less, the forehead circumference is 2 millimeters less, 
and the occipital eircnmferenee is 3 millimeters less. 

The notable characteristics of this type are the great height, 2 centi- 
meters less than the average for the white race in Europe and Amer- 
iea(lO), the wide, short head, the wide nose, the short, narrow face, 
and the well developed frontal region of tbe head. The nearest related 
living people are the Adriatic described by Den:ker(10 ) and located on 
the northern shores of the Adriatic Sea. Except for the stature and the 
nasal index, both of which are too high, it resembles the Alpine or 
middle European. The stature is not so great as that of the Adriatic 
and the nasal index is greater, these differences being caused by the 
Filipino element. The Chinese influence is evident in the .'Stature, nasal 
index, and cephalic index. 

BLENDING TYPE. 

This gi*oup of Filipinos with cephalic index ranging from 79 to 89, 
nasal index from 72 to 93, and stature from 146 centimeters to 180 
centimeters, is composed of characters belonging to several types, and an 
effert will be made to discover what may have been the characteristics of 
these iypes. The European, the -Primitive, and the l^egrito undoubtedly 
enter into the composition of the Filipino people, but to what extent is 
each a factor and are the three represented in this group of average 
Filipino students? In order to answer these questions the group is 
analyzed as follows: 

The cephalic index is first divided into three groups about 80, 83, 
and 86. 

Cephalic tJidew 'by groups — males — blending type. 
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The divisions l>etween the groups are made by using the nasal index 
as a differentiating factor. Those with a cephalic index of 82 and a 
nasal index below 80 are put into the group ^'about 80,” whereas those 
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mth a cephalic index of 82 and a ndaal mde.x above 80 are put into the 
t^up ...tat 83- Lit™ th»e .da . .ephalic tod« !t 85 L . 
“rt '“*f ff'™ “'J «M pm ioto the group ...bout 83,” where., aose 
».th , cephdK. luder of 85 ,nd a uasal Mex above 80 are put toto 

g™p •■atat 86.” Thi. i. a somewhat arbitra.,- method hutTbSl tt 

r6pr€?b6iitb a 1 C 0 I Datxiral grouping'. 

witllf « compared 


1 Nasal index. 

1 

1 70. 

72. 

{ 

76. 

78. 

I 80. 

! 82. 

1 84. 

1 

I 86. 

j 88. 

90. 

! 92. 

Total. 
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8 

4 

2 
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2 
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7 

8 

0 

1 

38 
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21 

16 1 

28 

40 

19 

22 
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1 

1 

1 
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»8.v i« shupiided 


Cephalic index. 


Nasal index. 


About 80 

About 8S 


About 86 

Total 


72 to 77. 

78 to 83, 

84 to 89. 

90 to 9,3. 

27 

21 

6 

42 

61 

60 

22 

23 

41 

9 

6 

8 

64 

. 143 

86 

17 


5xeiAiL-c at mis table will 1 - . 

^ith the three groups of cephaUc index V"' 

eonstantlv decreasing witlv inereale of cephahc indT^T 

eeutage of intermediate nasal indices inw^lf » ’ P®'" 

index. The correlation of nasal index and T y cephalic 

the group with cephaUc index iut S’’ « 

IS less “spread” of nasal index hnd the ovn 

h.die.te. .th., a. group abS “■■ “<»” “ “«!■» - 


Micatea thal tl.e g™ S s". “'0,’"^ " " ’“S'""' Tkm 

two m the relatiou of eilihaUo iudei t ^»“»*«“eou. tbau the otter 
te aegmguted .. . Ijpe whi^ “■> *«. grmtp may 

he considered only a ^oup of blends. heterogenous as to 

'Hm! stature, adds eonfiimation to the iusHco of fh- 
approve the ^ ^ a neality. Justice of this separation and 
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Htature ly groupfi — males — blending type. 
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Cephalic ] 
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This table may be simplified by condensed grouping in jiercentages. 

^^tature by groups — males — blending types — percentages. 


! 

1 

Cephalic index. ! 

! 

Below 160 
centi- 
meters. 

Stature. 

1 

i 1 

160tOl65 Above 165 
eenti- 1 centi- 1 
meters. { meters. 

About 80 

12 

51 ! 37 1 

About 83 

21 

* 37 , 42 1 

About 86 

25 

1 

j 33 42 i 


A glance at this table shows that the ninnber of individuals with both 
small and large stature increases witli increase of the cephalic inde.v. and 
the group with a cephalic index about 8(1 has a greater percentage of large 
than of small stature. In the larter respect the gi'oup about 83 is similar, 
whereas the group about 80 is different, and it is also more homogeneous 
than the other groups. When the ratio of nasal index to cephalic index 
is compared with the stature above 105 centiinetei^s and the stature l)elow 
165 centimeters, the difference in stature bears a constant relation to this 
ratio in the group ^^about 86/’ whereas it is different in the other groups 
as the following table indicates: 

Helation of the ratio of cephalic index and nasal index to stature — blending 

type — percentages. 



stature below 16 centimeters. 

Stature above 165 centimeters. 

Ratio 

-2 to - 12 

lto>-l 

2 to 12 

—2 to —12 

1 to -1 

2 to 12 

Cephalic index: 
About 80 

13 

20 

27 

12 

14 

12 

About 83 

24 

IS 

13 

33 

10 

5 

About 86 

31 

28 

0 i 

25 

14 j 

3 


The ratio of the nasal index to the cephalic index is the difference 
between the two in any individual and it is represented by the number of 
points that the nasal index is above (-[-) or below ( — ) the cephalic 
index. For instance, if the cephalic index is 81 and the nasal index is 
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TrS, the individual is in the group about 80 under ^^—2 to —12'^ and 
depending upon stature is above 165 centimeters or below 165 centimeters. 

One notable fact j)resented by this table is thaB regardless of stature^ 
the group about 86 has nasal indices less than the cephalic, whereas 
the group about SO has nasal indices more than the cephalic indices. The 
group ‘■''hbL.ur So" is intermediate, especially those with stature below 165 
centimeters. The groii]; al^our SO is the only one in which the stature 
apparently alters the ratio. Here those with tall stature have an equal 
number of nasal indices above and below the cejdialic, whereas those 
with small stature have a greater number with nasal indices above than 
below the cephalic indiues. This represents a tall element with mesoce- 
plialic heads and relatively narrow noses, which is probably the Iberian 
and Cro-Magnon mixed with the Filipino. At the other extreme an 
element is foimd with small stature, braehycephalic heads and relatively 
narrow noses, which is probably tiie Alpine mixed with the Filipino. 
There is also an clement with low stature, mesocephalic heads, and broad 
noses which i? not of European origin, but mixed Australoid and Primi- 
tive, and another element with tall stature, moderately braehycephalic 
heads, and relatively narrow noses, which is probably the B. B, B. and 
Adriatic mixed with the Filipino. There is also a large element with 
ijitcj-niediate .stature, moderately Inaoliyeephalic heads and relatively 
Sinai I noses which is probably the ultimate blend of the other types and 
3*epreserirs ilie Filipino of the future. Chinese elements which are 
similar to the Filipino and European types previously described enter 
into this blending iA’'pe(4). ISTegrito elements are present as indicated 
by the curly hair, of which 2 per cent are found in the group with cephalic 
index about 80, 10 per cent in the group with cephalic index about 83, 
and 9 per cent in the group with cephalic index about 86. The increased 
percentage of curly hair with increase of cephalic index points to ISTegrito 
rather than European influence, although the latter can not be excluded 
in accounting for the curly hair or broad head. 

The remaining characteristics of the blending type are presented in 
detail in Table 1. 

Only 30 mestizos belong to this iype and of these 13 are found among 
the 35 tali, mesocephalic individuals with narrow noses that belong to 
the Iberian-Cro-Magnon group mentioned above on this page. Other 
indications that the Cro-Magnon influence is expressed in this group are 
that the sitting height is 1 centimeter more than the total of the blending 
t^'pe, the head length is 5 millimeters more, the total face height is 5 
millimeters more, the bizygomatic width is 2 millimeters more, and each 
head circumference is 4 millimeters more, all of which brings this group 
nearer to the dimensions of the prehistoric Cro-Magnon than is any other 
. typ^ of Filipino (8) . , ^ 

Cwpared with the Iberian the blending type has the morphologic face 
index; 4:2 less^ and the physiognomic face index 8,4 greater. The head 
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length i> 1 centimeter less, the head width is 5 niiilinieters more, the 
head lieight is 1 millinieter more. The nose length is 3 iiiillimeters less, 
and the nose width is 3 millimeter^ more. The lower face height is 4 
millimeters less, the total face height is 3 iniliimeter? less, and the 
bizygomatic width is 2 millimeters more. The frontal circumference is 
2 millimeters more, the parietal eirenmferenee is 1 millimeter more, the 
forehead circumference is 2 millimeters less, and the occipital eireiimfer- 
ence is 9 millimeters less. The number of decayed teeth is 2.1 less, an«l 
the age is 1.3 years more. The ee]jhalic index is 7.2 more, the nasal 
index is 10.9 more, and the stature is 5 millimeters less. 

The blending type is below the average European stature (TO), and 
would be considered small in comparison, the head is moderately bracliy- 
eephalie, and the nose is mesorhinian. The face is wide and short. The 
type which is nearest this one in all dimensions should be the one which 
has exerted the greatest influence in molding the blend. A survey of the 
ttpes in the following table reveal^ the differences : 

Differences hf>tiref*n the hlen^ina and the other 


Type. 
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cic nomif 
fucf face 
index, inde.x. 


1 


.Siam re 
Mlting. 


Weight. 


D.*- 

eayed 

tvL'th. 


i Moditie<i Jberiiin ; 

Australoid ' 

Primitive I 

Modified Primitive ; 

Modified Alpine., I 

Modified B. B. B 1 

Modified Adriatic 


0.5 ' 

7.*i . 

10.9 

4.2 

I 

5.6 

7.9 

l.X 

1S.0 I 

3.1 

1.7 

3.6 

3.7 I 

S.S 

8.1 

2.7 

3.6 i 

4.S i 

n,9 i 

0.6 

5.0 1 

3.8 ; 

12,8 

0.5 

4.8 ; 

5.6 , 

8.1 ! 

4.0 


2.4 

0.6 ! 
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0.8 ! 

1.5 ! 

1 2.5 ' 
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0.3 , 

0.5 

1 2.0 

3 . 1 ; 

0.3 j 

0.5 

; 1.9 
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1.3 1 

1.9 

1,1 : 

2.5 

0.0 1 
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The blending type is nearer the modified Iberian in standing stature, 
sitting stature, and weiglit : it is nearer the PrimitiTe in cephalic index 
and nasal index; it is nearer the modified B. B. B. in morphologic face 
index and Y>hysiognoinie face index; it is nearer the modified Adriatic in 
the number'^ of decayed teeth, but the modified Alpine is as near as the 
modied B. B. B. in physiognomic face index. The Australoid is very 
near in the two facial indices, the modified Alpine is near in standing 
stature and the modified B. B. B. is near in sitting stature. The Blend- 
ing type seems to be molded in body more by the European types, and in 
head form and nose form by the Eastern types. The face form is also 
probably molded more by the Eastern types, because it is similar to the 
Alpine, B. B. B,, and Adriatic, and the Alpine is believed to be Asiatic 
in origin and the Adriatic and B. B. B. are related to the Alpine. The 
Iberian, then, is the only distinct European type, and the notable differ- 
ences between this type and the others lie in head form, nose form, face 
form, and number of decayed teeth. 
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DISCUSSION. 


The Iberian, Alpine, and Adriatic of Europe (10) should be compared 
with mollified tj-pes of like nature in the United States (3) and with 
similar types among the Filipinos in order to establish relationships and 
differences and, if pos.<5ible, to determine the trend of development. 


1 

; Iberian. 


1 Alpine. 

Adriatic. 

1 

' Fili- 
pino. 

, Europe. 

United 
States. 1 

I 

FDi- 

pino. 

Europe. 

United 

States. 

Fili- 

pino. 

Europe. 

United 

States. 

Stature I 

164.3 

75.2 

1 161-162 
j 73-76 

1*7rt Q 

160.2 

86.9 

163-164 

85-87 

169.4 

81.4 

168.6 

88.0 



— j 

Cephalic index I 

l/U*o 

76.8 

! 

168-172 
85-86 I 

175. 0 

81.6 


The stature of each type is greater in America than in Europe and 
greater m Europe than in the Philippines, except the Iberian, wliieh is 
gi eater in the Philippines. The Filipino Iberian has Cro-Magnon ele- 
ments which may account for his greater .stature. The cephalic index 
IS more mesoeephalic in America and more brachycephalic in the Philip- 
pmes, e.xcept again in the Filipino-Iberian type, which is more dolicho- 
• c^'phalic than the American Iberian, but more mesoeephalic than the 
European Iberian. Here again, the influence of the long headed Cro- 
V agnon as well as the broad headed Primitive explains the difference. 
The nose of the Filipino is notably wider than that of the European. 

The tendency in the Philippines seeni.s to lie toward reduced stature 
wide heads and noses in so far as the European types are concerned,’ 
Although the Ibenan is only slightly modified. This may be because the 
Ibemn IS a purer or an older type, than the Alpine; Adriatic, R. B B 
or C J^Magnon, or because it is more unlike the Filipino types than are 
the other European ones, and, in spite of crossing with the Filipino it 
Joe «.t hl„d. The B.™.™ he ’p 

recessive or vice va-sd in cross breeding. 

On other hand, tlie Filipino tvpes are themselves becoming altered 
throiigh tlie influence of tlie European and in the opposite direction; they 
are beaming taller, more mesoeephalic and less wide nosed. This is 

rarlrli^ T f and in the Australoid as com- 
pared with the Auslxaloid of the Igorots, as well as in the Blending tvpe 

M compared with the Primitive and Australoid. Tlie American white 
^d the American neg^ will in time intensify the increasing stature and 

^ It ^n not be mmrlooked that the Primitive, tlie Alpine, and the 
Adriatic as, Wd as the B. B. B., are related to each other, and are Sena- 
s' diffecffliees in stature, cephalic, 

vf ’ to of two conclusion : liLr 
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the Primitive type represents the fundamental one and tlie others are pro- 
ducts of evolution from it^ or the Primitive is a product of the other types 
as a result of nurture, degeneration, etc., or otherwise the U'pes are diifer- 
ent in origin and fonnation. It is more than probable that the Primitive 
represents one of the elements of the ground work of the East^ and it 
may be that niodihed representatives of this tt’pe have influenced western 
Asia and Europe, and it is also more than probable that European ele- 
ments have migrated eastward and formed the modified types. 

The question arises, are the modified European types the result of 
recent or remote amalgamation? Are they the product of prehistoric 
or recent European mixtures ? 

A recent cross will not be so much blended as a remote one in which 
amalgamation has been continuous (2), imless the tA’pes that cross re- 
semble each other closely, in which case amalgamation takes place rapidly. 
Therefore the Iberian, at least, repr^ents a recent cross, as is probably 
true of the Alpine, B. B. B., and Adriatic as well. The Cro-Magnon, 
however, represents an ancient element and belongs to pre-Spanish as 
well as Spanisli times. If the Australoid tx'pc is the product of Ibeiuan 
and Xegrito, or Iberian and IViiniTive, then the Iberian must have been 
an ancient as well as a moderu tvjie to lun'e become blended even in a 
disliarnionic manner, as is the case among tlie Igorots. The ancient type 
must have come at an early period in world-time in order to have amalga- 
mated so completely with tlie others, or else our ideas of the time neces- 
sary for complete amalgamation need revision; it must be shorter than 
has been supposed, and new t}i)es are produced in man in a few hundreds 
of years instead of thousands. It may be that amalgamation is more 
rapid where early marriages are contracted, promiscuity’’ is practiced, and 
under certain climatic conditions, where rapid develojmient is the rule. 
If these three conditions have prevailed in the Philippines, it is possible 
that diverse t\q>es have become blended or amalgamated in short periods 
of time. Plowevcr. it is probable that European typos entered into 
the composition of the Filipino people before the Igorots reached the 
Islands, and it may be that these were the early prehistoric t}pes of 
Europe, or products of such types as the Cro-Magnon, Laugerie-Chance- 
lede, and Iberian, with also those resembling the Alpine, B. B. B., and 
Adriatic, such as have entered into the population of the Pacific Islands 
as far east as Hawaii, and to-day are represented by a remnant in Japan, 
namely the Aino (1,21,22,28). It probable that the European types 
had become diversified before leaving their homes in Europe, or else 
those represented in the East would all be alike, whereas there are at 
least two diverse elements, one of which is long headed, long faced, and 
narrow nosed, and the other wide headed, with moderately narrow face 
and nose. Further investigations are necessary to determine these ques- 
tions. At present we can say that at least traces of the Cro-Magnon are 
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found among the PilipinoSj the Iberian is present in comparative purity^ 
and ilie Alpine with its affiliated types, the B. B. B. and AdriatiCj are 
represented to some extent. The blending of all types except the Iberian 
has progressed a long wa}" toward complete amalgamation, and the re- 
sulting ]#rodtiet is below the average stature, slightly brachycephalic and 
moderately wide nosed. Of course this applies mainly to the better 
classes of the littoral population, and not to the Filipino of the rural 
districts, or to the non-Ghristian tribes of the interior of the Islands. 
At least ttvo types, the Australoid and the Primitive, and probably a 
third, the Modified Primitive, constitute elements of the littoral popula- 
tion which are other than European in origin, although primitive Euro- 
pean elements can not be excluded from the Australoid and the Modified 
Primitive n*pes. 

I have puiposely avoided the use of the word Malay because I have 
been unable to decide to my own satisfaction what type is Malay, if there 
be such a tv-pe. For the same reason I have used the word Megrito 
sparingly. Judging by the usually accepted knowledge of these two 
races, tiie Xegrito and the Primitive are alike except in hair texture, and 
the Malay and the Modified Primitive are alike throughout. 

The Primitive tj^pe is almost identical uith the type X of the Igorots. 
The following diffei-ences are found ; 


Stature, 

1 

I Cephalic 
[ index. 

Nasal 

index. 

Number. 

1 Primitive _ _ . 

-1 150.8 1 

85.6 

86.6 

9 in 377 

j Igrorot type K 

150.3 i 

* i 

84.3 

89.4 

8 in 104 


It is evident that these are the same type, and that it is rarer among 
the students than among the Igorots. The finding of two types, the 
Australoid and the Primitive, among the Igorots and among the littoral 
people of the Philippines is indicative of a similar origin for a part of 
the two peoples. However, there is a difference between the two peoples 
in. the remainder of the population. Xo type among the littorals cor- 
responds to type M of the Igorots unless it be the Cro-Magnon, although 
the B. B. B. is similar in stature and nasal index, but not in cephalic 
index. The above corroborates my supposition stated in the discussion 
in the Igorots. The Australoid and Primitive had been mixed with type 
M before the entrance of the Igorots into the Philippines. These three 
iypes constitute the so-called Proto-Malays or Primitive Malays. That 
two of the iypes of the Proto-Malays remain in the littoral population 
may be due to a residue of these people who remained when the Xeo- 
M^js took possession of the lowlands, or it may be because of the fact 
that the Xeo^Malays contained these two types in their composition. The 
nphappearanee of iy^ M in the littoral population may be explained by 



I. FILIPINO TYPES : MANILA STUDENTS. 


281 


its absorption or modiiacation by the Xeo-Malays^ the not having 
constituted a part of the latter^ which is most probable. The distinctive 
difference between the Igorots and the littoral population is in the pres- 
ence of type M among the Igorots and its absence among the littoral 
population^ as well as the presence in the latter of recent European tv-pes 
with greater stature and greater hrachycephaly. 

il, lIosztowski(‘2?) inve-tigated the natives of east Sumatra (not 
Malays) and reports two peoples^, the Orang Akett and the Orang Sakei^, 
who correspond in physical measurements with the Primitive and the 
Australoid^ as may be seen in the following table: 


Xunjber. ' Stature. 


Cephalic 

index. 


^lorpholo 
gie face 
index. 


Orang Akett (Moszkowski) i 

Primitive (Bean) ; 

Orang Sakei (Moszkowski) [ 

Orang Sakei (Finger) 

Australoid ^Bean) 


is! 

151. SS 

84.3 

193.7- 


150.80 

85.5 1 

"K.S 

117 

f ir>4. 74 

73.8 ; 

94. S 

t to 166. 17 

: to 75.9 ; 

to 99 

m 

150. 16 

1 76. 45 ^ 

96.6 

30 : 

161.00 

1 76.8 

89.3 


Except for differences in the face index the types are pracTically the 
same. The Orang Aketc have wooly hair and resemble the }segritos. and 
the Orang Sakei have wavy hair and resemble the Veddahs and the Senoi 
of Martin. In spite of the lack of wooly or wavy liair among the Aus- 
traloid and Primitive, I am convinced that these types are of the same 
stock as those of the Malay Peninsula (17), of east Siimatra( 21)5 and 
of Ceylon (Sarasin), as well as other parts of the Bast (6,15) (JTegrito). 
In the last named places the hTegrito element has remained more or less 
predominant, whereas in the Philippines it has become swamped in the 
waves of immigration, with consequent loss of the characteristic curly or 
kinky hair which occurs only rarely. 

FORECAST. 

If the Australoid and the Primitive types represent the original ele- 
ments of the Filipinos, and the other types represent modifications caused 
by Europeans and Chinese, recent and remote, then the individuals of 
the present population' are larger than the original in all physical 
measurements. Continued immigration of Americans and Chinese will 
result by interbreeding in further increase of size. With increase of 
size go increase in bodily and mental vigor. Advance on the part of the 
Filipinos will be coincident with and incident to the continuation of the 
amalgamation of the races, although better nutrition, fewer animal para- 
sites, and altered hygiene may assist in the advance. 
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In future papers I hope to be able to demonstrate the prevalence of 
eerram diseases m definite morphologic types of men in the Philippines 

dotr'' 

of beginning of the present tvork, of the summits 

eim\es o stature, cephalic index and nasal index which suo-o-ested 

ll.e ,f Sohull »itl. ite ,, 

species and hybrid.s between them/’ and Spillman’s explanation of the 

epiesented In a simple scheme which was delineated. The above selec- 
tion ot tjpes IS not an attempt to prove or disprove the application of this 
scheme to man. but is an eaimest effort to find the exact erZsid n o 

g^ tnthout saying, and that the summits of the curves corresuon? t! 
c ifferent elements of the character represented by them is also true to 
some extent. The summit of the ciphalic index (S art m at 4 


-V 

A’* 

A“ 

A* 

A* 

A« 

A" 

A'- 


B= 

B’‘ 

B*’ 

B^ 

B« 

B^ 

B’* 


0= 

C;i» 

c** 

c» 

C‘' 


Iberian 
Australoid 
Primitive 
Modified Primitive 
Modified Alpine 
Modified B. B. B. 

Modified Adriatic 
Blending typ® 

are missing and those present are r ”*^v P'^ssible forms 

the nasal index, where the hio-hest “edian or below, except in 

forms probably bridge the majlw t^e 

could be constructed from them ' ^ Perfect series 

mth equal propri^ and verit T ^ evolution,” 

Elected aCrreS^riZI -PPl.v to man, and 

formed by the blending of diverse tYpesZ^^^ir ”1“®“ 

-S « cuverse type^ as weU as by gradual evolution- 
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.AIE.VDELISX^ AND STUDENT TYPES. 

t]ie types of Manila Students are compared tritli the polyliybrids 
resulting from the crossing of ttvo unlike tomato plants^ great similarity 
in the niimhei* of polyliybrids and in their relative proportions is found. 

Price and Drinkard ( ‘•?4 ) obtained eight forms of tomato plants upon 
crossing the Yellow Pear which is ''characterized by xjyriforni shape and 
yellow color of fruit and green foliage" with the Honor Bright whicli 
''possesses the three opposite attributes of ronnd or spherical fruit sliape. 
red fruit color, and yellow foliage color." "In this cross there was noted 
complete dominance of green foliage color, red fruit color, and round 
fruit shape." 

* Suppose the green foliage color represents small stature, the red fruit 
color represents the round head, and the round frait shape represents the 
broad nose ; then the three characters combined represent the Primitive 
and Modified Primitive types. The three opposite characters,, tall stature, 
long head, and narrow nose, rei>resent a In^othetical ttme not present 
among the Filipino Students, hut which conforms to the Xordic h'pe of 
Deniker in Europe. 

If two such h'jies have crossed to produce the Filipino, then all pos- 
sible combinations of the characters constituting the two type> ^h<»uld be 
found according, to Mendel’s law of polyhybrids as forniiiiated by Price 
and Drinkard: 

^"Wlien parrnh d\fff*nng vnfh respt'ft to than one pair of char- 

acters are crossed all possible romhinations of these characters ivill he 
found in the F- yeneralion and these romhlnntions ndV occur in a definite 
numerical proportion^ Tiie following table shows the Theoretical re- 
cjuirements for a Mendelian trihybri<h the actual proportions secured 
from 40 plants of the tomato as a result of the cross of the Y'ellow Pear 
and Honor Bright by Price and Drinkard, and the proportion of each 
type found among 377 students of the Trade and Xormal Schools at 
Manila, 


Mendelism and Student Types. 

Theoretical 
result for 1 
64iiidivia> 1 
nals, 

1 

Tomato hybrids, 40 plants. 


Per cent, ■ 

42 
14 i 

i 

1 

t 

Green foliage, red and ronnd fruit — 

! fnliftge, rpd and fmit , _ .. - 

Per cent. 

37.6 

7.5 

14 

foHftffp, taIIow flnd K>riTid fmit , 

25.0 

14 



Yellow foliage, red and pear fmit - j 

17.6 

5 

Otpati FoU«gp, irpUnw and pftftr fmit. , _ . < 

2.5 

5 

Yf^liOW and. pp^^r fmit * 

2.5 

5 

fnl?p0e, vpiln^wiiTid Tniind fruit I 

5.0 

1 


2.5 


YeUow fnUftge, JaUaw and pA«r „ _,| 
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J7 7 i /id I vkJnaJs — Filipino 

Small stature, round head, broad nose. 
Small stature, round bead, narrow nose 
Small stature, long bead, broad nose 
Tall stature, round head, narrow nose 
Small stature, long head, narrow nose 
Tall stature, round head, narrow nose 
Tall stature, long head, broad nose 
Tall stamre, long head, narrow nose 


types — 2I(tniUi Students. 

Per cent. 


Primitive and ^foclified Primitive 14.0 
Alpine 8.0 

Australoid 8,0 

Adriatic 6.4 

Iberian 6.6 

B. B. B. 5.6 

Cro-Magnon ? 

? 


According to this classification the two types corresponding to the 
Yellow Pear and Honor Bright tomato are the Adriatic and Iberian, 
but no doubt the crossing of two other varieties of tomato among the 
eight would produce a similar series to that in the table, therefore the* 
Adriatic and Iberian were not necessarily the progenitors of the Filipino 
although they may have been. 

"W'e can conceive that the pure dominant, the Primitive, and the pure 
recessive, the Yordic, may have crossed to produce the eight types. The 
Primitive, being dominant, has persisted, and appears in a greater per- 
centage than the otlier types: the Yordic, being recessive, has disappeared. 
The other types appear in proportions not unlike the theoretical ex- 
pectancy, although the percentage is low except that of the Il^erian and 
B. B. B. The high percentage of these may be duo to recent Spanish 
infusion of the two typos, which are characteristic of the Spanish popu- 
lation of the Philippines (Ears). The low percentage of the other types 
is due to the progressive increase of idends, which now amount to one- 
half the population. The scheme for heredity which explains the amal- 
gamated condition of the Igorots(2) will assist in the understanding of 
the student types. If the Hordic type represents the European and the 
Primitive represents the Eastern, then the existing types may be readily 
accounted for by the action. of Mendelism as indicated above, but there 
have been many types of Europeans and probably more than one type of 
the Eastern which have fused to form the present Filipino population. 
However, if we may suppose that two types similar to the Nordic and 
Primitive united to form the Eui-opean populations (a fact that is not 
improbable), resulting in eight forms similar to the eight Filipino types 
presented in the table above, and if these eight forms have projected 
themselves through the East, uniting with the Primitive wherever en- 
countered, then the eight types of Filipinos* represent the remains of a 
departing Mendelism which is being swallowed up by amalgamation in 
.the blend— ^the Filipino of the future. 

The eight European, forms may not all have penetrated the East, but, 
havmig been segregated in Europe, only a few of the forms need have 
edme into contact with the, Primitive to produce the eight Filipino types, 
because the d^t forms could he present in two types. 
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The scheiBe used as a supplement ary theory of heredity (2) may be 
used to present the conditions found among the Filipino students. The 
jiroeess of amalgamation is more complex than among the Igorots because 
there are more tj'peSj the h’pes show greater differences, and the ming- 
lings have been more frequent. The littoral people have recent European 
and Chinese elements besides the primary typeS;, which make recent as 
* well as remote blends. The recent blends probaldy ediibit ilendelian 
effects in crossing, especially the European with the primary types. The 
Chinese having reached a condition of Spurious llendelism at least, as 
indicated by a study of their ears (4), are blending with the primary 
types on the one hand and the European on the other, each of which is 
. in a condition of 2so llendelism or Spurious ilendelism, thus producing 
a variable blend mthoiit True ilendelian effects. The total population 
is thus thrown into a condition of Spurious ilendelisra. Some elements 
which are already perfect blends, such as the Primitive, Australoid, and 
Iberian, when crossed with their own kind, should reproduce true to 
type, whereas others, which are extremely opposite, such as the Iberian 
aiid Primitive, probably exhibit True Mendelism, at least in some char- 
acters, u'heu crossed. 

Finalh’, it is evident that the presence of the types described in this 
paper corroborates to some extent the existence of similar types delineated 
in a study of Filipino ears (4). The definiteness of a few types and the 
blended condition of others, upholds the theory of heredity and the 
supplementary theory of heredity presented in previous papers. 
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ILLUSTRATIONS. 


Chaet I. Stature. The small solid line represents the mestizos, the broken line 
the Filipinos, and the large solid line represents the total number 
of students. 

11. Cephalic index. The lines are the same as in Chart I. 

III. Nasal index. The lines are the same as in Chart I. 
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Table L — Types— adult male FiUpinos, 
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* 4 atudouts of this type have no deenyed loclli. ^ 14 students of this typo have no decayed teeth. 

»» 8 students of this type have no dpt ayed teeth. « 9 Individuals of this type have no decayed teeth. 

« 20 atudenta of this lype have no decayed teeth. *69 students of a possible 187 have no decayed teeth, exactly one-third. 
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Table 2.^ — MetxsuremenU classified Tjy locality. 


Locality. 


iNiim- 
i ber. 


City of Manila: | 

Filipinos— 

Average '< 40 

Maximum..^ 

Minimum __i i 

Mestizos — I 

Average I 23 

Maximum. 
Minimum . 

Kizal Province: 

Filipinos— 

Average | 

Maximum..' 

Minimum j 

Mestizos— 

Average ! 

Maximum.-^ 


31 


Minimum .„j 
Laguna Province: 
Filipinos— 
Average [ 


14 


1 Minimum .. 

' 

Mestizos — 

= 1 

Averagt-.... 

Maximum.. 

6 

' 1 

Minimum .. 


Cavite Province: 


Filipinos— 


Average 

Maximum.. 

10 

Minimum .. 


ADULT MALES— NO 

. MESTIZOS. 

Batangas Province; 
Average. . 

i 

1 

1 

12 

‘ Maximum. » 

Minimum 


Bulaean Province: 


Average 

26 

Maximum 

Minimum 


Tayabas Province: 
Average 

15 

Maximum 

Minimum 


Zambales P t o v- 
ince; 


Average..., 

' [Maximum 

9 

' ' Minimum 

ftopftiiga Ptov- 
tnue* ^ ■' , ^ 



■ 22 ■ 


1 



i Cephalic! Nasal , 

Head 

Head 


’ ; index. 1 index. 

length 

. , breadth. 

■ 

1 1 : 

i 1 ! 

163. S ; 82.3! 83.8, 

18.1 1 14.9 

179.3 I 90.0 1 102.0 1 

19.6 i 15.5 

151.8 1 76. ( 

) ; G8.0 1 

16.' 

13. 8 

163. 

1 i 77. ^ 

78.9 ' 

18. £ 

14.6 

176. 

> 1 72.C 

95.0 : 

20. f 

15.5 

146. 

j 84. C 

66.0 1 

1 

17. f 

14.0 

162. S 

j 83.4 

83.2 ' 

18.1 

15.1 

172.0 : 92.0 

106.0 i 

19.4 

16.2 

148.8 i 74.0 

i 

64.0 1 

1 

16.3 

13.5 

366.3 : 78.4 

79.8 i 

19.0 

14.9 

169.5 

84.0 

84.0 i 

19.8 

35.3 

160.5 

7.5,0 

72.0 ! 

18.0 

14.2 

lffi.6 

81.3 

: 

1 84.3 1 

18.2 

14.8 

173.5 

91.0 

100.0 1 

19.1 

16.4 

158.7 

75.0 

70.0 1 

17.7 

14.0 

162.7 

78.5 

80.3 1 

18.6 

14.6 

167.0 

82.0 

100.0 : 

19.6 

15.2 

186.6 

74.0 

64.0 i 

t 

1 

18.0 

33.7 

166.7 

82.9 

81.0 { 

18.5 

15.4 

175,8 

93.0 

95,0 j 

19.3 

16.4 

354.6 

75,0 

68.0 : 

j 

17.6 

14.3 

164.2 

83,7 

79.8 

; 

18.2 

15. 2 

170.6 

92.5 

88.9 

; 

18.8 

16.1 

156.6 

76.9 

72.0 , 

17.1 

14.3 

163.6 

84.2 

83.2 


18.1 

16.2 

173,5 

90.1 

97.3 


19.0 

16.9' 

152.9 

77.3 

57.7 


17.0 

14.3 

160.6 

83,3 

83.3 

1 

18.0 

15.0 

171.5 

90,9 

100.0 

1 

1 

19.4 

15.9 

149.7 

77.0 

75. 0 

j 

16.9 

14.3 

166.1 

84.1 

79.2 

i 

r 

18.3 

15.6 

ITS., 4 

91.2 

93.3 


19.5 

16.6 

159.5 

80.0 

72.0 


17. S 

15,1 ■ 

163,^ 

81. S 

87.6 


13.5, 

15,0 , 

.122.2 i 

;9ii.5 

^oao 


19,6 

15. 7 

; 

‘;,;76.,5 

'V 

7Z0 


16.8; 



Nose , Nose 
length..' breadth. 


4.39 
5.10 I 
3.70 ‘ 

4. 65 

5.40 
4.00 


4.47 

6.10 

3.80 


4.71 

5.00 

4.40 


4.39 I 
4.90 I 
3.70 ! 


4.56 

6.30 

3.70 


4.64 

5.00 

4.30 


4.7 
5.3 

4.0 

4.5 
5.3 

3.8 

4.6 

6.0 

4.0 


4.8 

5.1 

4.6 


4.4 

6.0 

3.8 


3.69 

4.30 

3.20 

3.67 
4.30 
3. 20 


3. 72 
4.20 
3.30 

3. 76 
4.20 
3.30 


3. 70 
4.40 
3.20 

3.66 

3.90 

8,30 


3.76 
4.20 
3. 40 


3.8 

4.0 

8,4 


4.1 

3.0 

3.8 

4.1 

2.9 


3.8 

4.3 

3.5 


3.8 

4.5 

3.3 
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Table 2. — Measureinents classifiefi hij localify — Continued. 


Locality. 


Num- aintiirp Cephalic Kasai ! Head Head , Kose Kose 
' her. index. ; index, length, breadth, i length, breadth. 


Pangasinan Prov- * 
ince: 


Average ' IS 

Idl. 0 

84.7 

S5.0 


15.3 

4.5 

3.S 

Maximum 

ITU.O 

93. 1 

100. U 

19.2 

16.1 

5.4 

4.1 

Minimum 

Kueva Ecija and , 

Kueva Vizcaya 
Provinces: 

lnl.3 

S0.»i 

74.1 

16.9 

14.5 

3. 7 

:L3 

Average ' 17 

166.1 , 

.^3.6 

so.o ' 

IS. 3 

15.3 : 

4.S 

3.9 

Maximum 

175.7 

95.3 

90.9 

19.5 

16.4 

5.3 

4.2 

Minimum i 

158.1 

o 

69. S 

17.2 

14.4 i 

. .^-2 • 

3.6 


Table 3 . — Comparison of measurements hy groups. 


Authority. 

Sum-! 

her. 

Stature. 

Cephalic^ 
index, j 

Kasai 

index. 

Head 

length. 

Head 

width. 

Kose 

length. 

Kose 

width. 

Tagologs— Aduli ' 



! 



! 



male— averages : 



I 



1 



Montano i 

4 ' 

168.0 j 

83,69 

82.52 





Folkmar 

169 1 

159. 6 i 

83.09 

79.69 

18.0 

15.0 

5.x , 

4.1 1 

Bean— 



I 






Filipinos 

219 

103.4 , 

83.80 

82.80 

LS.2 ' 

15.1 

4,53 

3.75 : 

Mestizos ! 

64 

164.9 

78.70 

77.9 

18. S 

34.8 

4.75 , 

3.70 

Total 

283 

163.8 

82,20 

81.9 

IS. 3 

15.1 

4. 58 , 

3.75 ; 

Averages— adult 









males— no mes- 









tizos: 









llocanos — 







i 


Montano .... 

3 

101.9 

86.8 

86.7 




1 - 

— 

Folkmar 

193 

160.2 

84.8 

75.4 

17.8 

15.1 

5.20 i 

4.00 

Bean 

48 

161.5 

83.5 

81.8 

18.2 

15.2 

4.30 

3.65 

Bicols— 









Montano - ' 

6 ! 

158.3 i 

86.6 

86.6 





Folkmar 

63 i 

169,2 

88.2 i 

81.5 

1 18.0 i 

15.0 ; 

5.0 ■ 

4.1 

Bean ; 

14 

168.2 

' 83.5 I 

86.3 

18.2 

15,2 

4. 5 ' 

3.9 

Bisayans or, 







1 


Visayans— 




1 





Montano — ..1 

2 

150.1 

j 87.5 

1 7L3 


f 


1 

Folkmar . 

259 

158.7 

I 84.4 

1 81.7 

• 17.9 

i 15.1 

4.9 ; 

4.0 

Bean i 

I 23 

160.7 

i S4.3 

: 87,3 

1 18.2 

1 15,4 

4.4 j 

3.8 

Mores of Min- 

i 




, 

1 

* 


danao — 

i 






i 


Montano 

1 5 

157. 4 

81.9 

84.6 


— 



Folkmar ___ 

6 

j 163.3 

80. S 

i 81.0 

18.7 

15.1 

5.00 

4,10 

Bean 

’ 2 

! 163.0 

88.8 

‘ 87.4 

17.9 

, 35.85 

4.75 ( 

4.25 

Cagayanes— 



) 

! 


J 

\ 


Folkmar 

! 

: 162.2 

' 80.8 

80.4 

18.4 

14,9 

! 5.1 : 

4.1 

Bean 

I 3 

j 165.6 

j 83,6 

80.9 

17.7 

: 14.8 

; 4.7 1 

3.8 ; 


The Tagaloge inelxide all those enumerated in -Table 2 j the Ilocaiios axe 
’those from Ilocos hTorte^ Iloeos Sur^ and Union; the Bicols are from 
Camarines, Albay, Sorsogon^ Romblon, and Masbate; the Visayans are 
from Iloilo^ Capiz, Antique, ISTegrc^, Bohol, Leyte^, and Samar. 
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Table 4. 


[Montano, J- Rapport a M. le ministre de Tinstruction publique sur une mission aux 
isles Philippines et en Malaisie 1879—1881 p. 354—360.] 


1 

! 

1 

Indices. 



1 

i Cephalic 

\[ Facial. 

Frontal 

Nasal. 

stature. 

' Negritos— -IS males'— JIariveles and Batan: 


1 



j 

Mean 

-! 84.66 

j 56. 24 

69.31 

94.67 

148. 53 

' MaxinauTTO _ . 

Oi 

oo 

i 61. 64 

74. 65 

122.80 

82.00 

157.50 

142. 50 

Minimiim 

. i 77. 09 

j 51,43 

0)1.31 

Negritos — 12 females— Mariveles and Batan: 


Mean 

_i 86.95 

55.93 

72. 64 

96.62 

143, IG 

Maximum 

i 96. 86 

60.92 

95 07 

105.40 

88,09 

148. 50 
135. 00 

Minimum , 

SO, 56 

63. 03 

66. 90 

i Manthus— 7 males— Malacca: 

i 


Mean .. , 

-I 80.01 




148.87 

158. 00 

139.00 

Maximum _ , 

_f 82. 88 




i Minimum 

.1 76, 66 




1 Manthus— 5 females — Malacca: 

! 




; Mean ' 

81. 40 




1 142.38 
j 149.00 
i 133.00 

! 

Maximum- _ 

.! 85.52 




'M'lTii'mTiTn 

' 76. 70 




1 Aetas— 2 males— Camarines Sur, Lueon: 





i Mean 

81,29 

60. 73 

71.39 

93. 97 


Bieols— 6 males: 

i 


i Mean _ . 

1 86JiS 

6G. 79 

62. 31 
56. 05 

71,96 

78.94 

67.74 

86.51 

i 158.33 

^ Maximum 

92.94 
81 14 

1 

j Minimum - .. 

79.59 


Bieols— 10 females; 

i 


Mean 

' 86.60 

60.09 

69 89 


150.58 

Maximum __ 



91.18 

82.86 

66.67 

55.00 

7*> .0 


- .... 

Minimum- 

67.74 


141.60 

Tagalogs— 4 males: 


Mean _ . 


f»Q 7A 

OU Alt 

UO rto 

158.00 

1(15.60 

150,60 

Maximum 


OV* fU 

64. 88 

Oo# UO 

7A OO 

OZ* c>Z 

Minimum 1_ 

80.55 

67. 04 

AT *>Q 

88, 37 

Visayans— 2 males: 

i 

Oi* j£i7 

GO. 00 

Mean „ 

87.'54 
89.68 
! 8.5.46 

1 82. 35 

i 


71.30 

82, 61 

60.00 

85. 00 


Maximum 

64.88 
■ 59.84 

C\'> A{\ 

68.02 

65.30 

OO 

150. 10 

151.20 
149.00 ' 
133. 80 ' 

Minimum 

1 13 years old « 

1 male— Pangasinan 

83. 78 


frtrr rr 4 

1 male — Pamnantra, 

Ilocanos— 3 males: 

j 77.29 

59. 44 

t>/. 

76.92 

75. 00 

82 22 

HiO. 00 

163.90 

1 

Mpsin 

j 86.78 
i 89.41 
85.22 

84.67 

87.88 

78.89 

63.95 

71.26 

76.66 

65.79 

73.65 

78.77 

71.23 

86.71 

161.90 * 

Maximum 

Minimum 

65.38 

61.31 

62.47 

91.10 

80.42 

168. .50 ; 

Sulus— 6 males: 

, Mean - j 

158.20 

1 

Maximum v- i 

86,60 

152. GO 1 

Mindmum - 1 

74.59 

56.64 

95.24 

159.20 1 

Sal-us-4 females: ’ j 

70. 60 

148.80 : 

, , Mean- 1 

86.72 

OO oo 

54.81 

58,33 


85.05 


MaximnTrv i 

69.96 

77.93 

60.53 

73.46 , 
78.57 
, 63.02 
' ;76.19 

143,03 i 

i 

MfnimnTw , | 


91,43 

146.50 1 

; mean ■ . ‘ , 

f 

81.94 

^ 87.11 ' 

75.27 

50. 41 ' 

56,11 

62.96 

; 

i54.80 ; 

73.91 

139.80 j 

" ■ 'Maaimuim'-: , 

84.56 

157,36 ! 


95.35 
. 76,47 
102,50 

162.60 


150,90 

166. 50 


— srr-p 1 
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APPENDIX. 


stude:^ts* class staxdi:xg by type. 

Since compiling the present work, the class standing of the students 
measured has been obtained from the Philippine Xormal School and the 
Philippine fechool of Arts and Trades, through the kindness of Mr. 
Beattie^ and with the assistance of Teodorico Planta, a student in the 
Philippine Medical School who copied the grades from the records of 
the two schools. Only the class standing for the year in which the 
students were measured was obtained. This is classified according to 
the type of student into three groups : literature, mathematics, and science. 
Literature includes history^ geography, languages and such general sub** 
jects; mathematics includes of course arithmetic, algebra, geometry, etc.; 
and science includes physics, chemistry, botany, zoology, and practical 
courses necessitating handiwork. 

The grades under each of tlie three classes are treated in three ways: 
first, the average is obtained, then the high grade and low grade students 
of each type are contrasted, afterwards the extremely good and the 
extremely bad students are discussed. 

The class standing is relative and for obvious reasons should not he 
taken for comparison with other schools or other peoples, but I helieTe 
it is a satisfactory basis for the comparison of the students among them- 
selves. 

Average class standing of the students according to 


Type. 

■ Liiem- 
i tnre. 

Matbe- 

zctatlcs. 

Science. ' 

1 Number 
Total. 1 of 

! students. 

Iberian 

-1 75.0 

77.6 

77.8 j 

76.8 1 

i 

18 

Modified PrimitiTe. 

-1 W.2 

77.8 

75.5 J 

76.9 

29 

Atistraloid 

-1 73.4 

75.7 

T4.3i 

74.5 i 

20 

Alpine 

J 76.9 1 

79.2 1 

[ 76.0 i 

77.3 ! 

23 

.B. B. B 

' 76.9 

77.5 

; 1 

77.6 ' 

20 

Adriatic - 

-j 76.2 j 

79.2 

; I 

77.7 1 

17 

Total 

76.1 

77.4 

76.5 . 

70. S 

126 

Blends 

76.0 

75.3 

77.1 

76.1 

144 , 


The Australoid is the ohly type that has an average class standing 
appreciably different from that of the other types. It is lower than the 
others, and is approached most closely by the Blends. The average of 
the first three types given is less than that of the next three types, and 
the Adriatic average is the liighest of all. The total average of all the 
types is greater tlian that of the Blends and the difference is due to the 
high mark of the types, and the low mark of the Blends, in mathematics. 
In the practical w^ork of science the Blends are slightly better in class 
standing than the types and in the common branches of literature they 
are about the same. 
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In literature alone, the ilodi fieri Primitive excels aud is eloselj' fol- 
lotved by the Alpine and E. B. B. The Australoid has the lowest grade 
in literature received by any ti'pe for any subject. 

In mathematics alone the higliest grade received by any type for any 
subject is attained by the Alpine and Adidatic. The Modified Primitive 
comes third in inathematios. closely followed by the Iberian and B. B. B., 
whereas the Australoid ranks last except the Blends. 

In the practical sciences, the B. B. B. stands easily first with the 
Iberian second and the Adriatic third. The Australoid is last in this 
as in all the subjects. 

The absence of the Primitive may be noticed, and is due to the fact 
that the class standing of only three individuals is given. These are as 
follows : 

Glass standing of the Pnmiiive Type. 


Literature. 

Mathematics. 

Sciences. 

Total. 

76 

75 

75 

76.3 

76 ^ 

84 

68 

76.0 

80 

85 ' 

78 

ShO 

®77.1 


a74.0 

- ^77.4 


« Total. 


The average is greater than any type except the B. B. B. and Adriatic ; 
the average in mathematics is the greatest of all and only in the scieoces 
is the average low. Disregarding the average and considering the indi- 
viduals only, there is evident high class standing of at least two students 
of the Primitive type in mathematics, and one student ha** a Jiigh mark 
in all three departments. THiatever the phy.^ieal condition of the Primi- 
rive type, tliere is no evidoner* of mental deficiency, at least in the three 
students wlioso grades are presented abbve. 

The average class standing indicates only slight differences between 
the types, therefore we turn to the constrast of high and low grade 
students. 

Ths relation of the low grade to the high grade students hy types. 



liiera- 

ture. 

Mathe- 

matics. 

Science. ' 

Total. 

Ratio of 69 to 80. 

Num-, 

T5T)t. 

tid. 


69. 

8Q. 

69. 

so. ; 

69. 

SO. 

Lit- 

era- 

ture. 

! i 

1 Math -1 

UCl Ull 

i stud-! 
To- i ents. i 
tal. : 

i 

TlMSrria.'n 


2 

1 

8 

4 

s J 

7 

18 

10 

! 80 i 

20 ‘ 

26 

18 

Modified Piimltive —I 

2 

11 

4 

11 

4 

9 , 

10 

31 

55 

‘ 28 1 

23 

31 

29 

Australoid . 

3 

7 

2 

9 

h 

-7 ! 

10 

23 

23 

j 45 

14 

23 

20 

: Alpine 

S 

10 

2 

12 

4 

8| 

9 

30 

33 1 60 ' 

20 

33 

23 

B.B. B- , 

i 2 

; 9 ' 

2 


1 : 

. 9l 

5 

27 i 

45 

! 45 ‘ 

90 

54 

20 

Adriatic' 

3 i 7 

2 

I “ 1 

9 

1 ■ 

si 

6 

24 ; 

23 

i «i 

SO 

4U 

17 

Total 

15 

46 


58 

19 ’ 

49 i 

47 

! 153 

31 

I 45 { 

27 

33 

126 

Blends — , 

3. 

61 

1 ^ 

53 

17 ! 

{ 

*58'! 

74 

[ 

25 

j 

i 16 ! 

1 i 

1 ! 

34 

23 

144 
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In thi;i table only students vrho received grades wdieh do not fall 
between 70 and TO are included. This gives three classes of which the 
low grade received an average of 6y or lese^ the high grade an average of 
SO or more,, and the others intermediate grades called mediocre. The 
' ratio is the number of students with grades above SO divided by the 
number with grades below 09. and indicates the relati^'e class standing. 

The Iberian tv’pe has a large number of metliocre students in literature, 
and a small number in science, in both of which the ratio is low, but in 
mathematics, where there are an equal number of mediocre and extreme 
students, the ratio is high and it is exceeded only by the ratio of the 
B. B. B. in science. The total ratio of the Iberian t 3 q>e is low, however, 
lower than any except the Australoid and the Blends. The ratio in 
literature is lower than that of an}’ other type in any subject. 

The Modified Primitive ly^pe has a larger number of mediocre students 
than extremes in all departments. The ratio is high for literature but 
lotv for mathematics and science. The total ratio is low, a trifle lower 
,than the average for the typo^. hut not so low’ as the Blends. 

The Australoid has more extremes than mediocre students but the 
extremes are low grade to a greater extent than the other types which 
makes the ratio low in everj^ department. The total ratio is the lowest 
of all the type- and exactly the same as the Blends with a particularly 
low grade in science. 

The Alpine has more extreme than mediocre students, and in science 
the extremes are low grade, whereas in mathematic? they are high grade. 
The ratio in literature and the total ratio are the same and equal exactly ; 
the total average ratio of all the types. i 

The B. B. B. type has about equal numbers of mediocre and extreme ^ 
.students, and the extremes are largely high grade. The ratio is mediocre 
for literature and mathematics but high for science, yet the difference is ' 
due t‘d one student less in low grade science than in low grade literature , 
and mathematics. The ratio is on this account greater than that of any ; 
other lype, and .more than twice as great as that of the Australoid and j 
the Blends. i 

The Adriatic has a greater number of extremes than of mediocre stu-| 
dents and the ratio of literature is low, that of mathematics mediocre, 
whereas that of science is high. The total ratio of the Adriatic is the, 
.second of all types being exceeded only by the B. B. B. 

'The hpes have a higher total ratio than the Blends, and the ratio of 
literature and mathematics is also higher, whereas that of science isi 
slightly lower. 

' ^The extremely bad and the extremely good students, those with marks! 
*'below 60 and*above 89 respectively, arexaUed Failed and Honor students.' 

There are none of these .among the Iberians except 1 with a grade of 
56 in mathematics. 

ST002- 5 , 
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Tile lloditieil Primitive lia? 1 Failed in eacii department, and 1 Honor 
in niatliematicri and Mnenee respectively. 

The Australoid has '2 Failed in literature. 1 in inathematics, 'i in 
science,, and i Honor men in mathematics. 

The Alpine has 1 Failed in mathematics and 1 in science, and :i Honor 
men in mathematics. 

The B. B. B. has 1 Failed in mathematics, and 1 Honor man in mathe- 
matic.'. 

The Adriatic has no Failed in any subject, hut has 1 Honor man in 
literature and 1 in mathematics. 

The Blends have 4 Failed in literature and 3 Honor men, 10 Failed 
in mathematics and 7 Honor men, and 1 Failed in science and 3 Honor 
men. 

■ In contrast trith this the types have 3 Failed in literature and 1 Honor 
man, 5 Failed in mathematics and 7 Honor men, 4 Failed in science and 
1 Honor man. The Blends have 1.5 Failed and 13 Honor men, and the 
types have 13 Failed and 9 Honor men. Tlie greatest difference between 
the Blends and the tv'pes is in mathematics and science. The tvpes excel 
in mathematics and the Blends in science. 

It would he unjust to draw conclusions from so small a number of 
students when the differences are so slight, therefore only a summary 
will he given. 

SUMMiBY. 

The Adriatic, B. B. B., and Alpine types which are each compo,sed of 
Filipino, Chinese, and Spanish elements have the highest class standing. 

The Primitive and ilodified Primitive, which are probably pure Fili- 
pino ri-pes have a better class standing than the lljerian and Australoid 
types which are proltahly composed of Spanish and Filipino elements 
alone. However, the Iberian has a high class standing in niatliematics. 

The Adriatic has the Ijest class standing, the Australoid the worst. 

The class standing of the t^'pes is better than tliat of the Blends, 
especially in mathematics. 

Tile total class standing of all the students, considering the average, 
the low and high grade students, and the Failed and Honor men, is 
better in the sciences where practical handiwork is important, than it is 
in literature and mathematics where memory and imagination are im- 
portant. There are, however, a relatively greater number of Honor men 
than Failed men in literature than in either science or mathematics, and 
there are more than double as many of both Failed and Honor men in 
mathematics a.s in either science or literature. Many students are either 
very good or ver\' bad in matliematics. 



II. FILIPINO TYPES: FOU.ND IN MALECON .MORGUE. 


By Eobebt Bexxett Beax. 

iFiviii the Anatomical Laboratory of the Philippine Medical School, Manila, P. I.) 


The bodieii of the undainial dead in the city of Manila are brought to 
the Maleeon Morgue of the Philippine Medical School \rhere they are 
retained for forty-eight hours before final disposal. About lOU of such 
bodies tvere measured by me during the school year IhOT-tj, and the 70 
adults — i8 male and female — ^so utilized are represented by detailed 
dimensions in Table V. Ttro Tagalogs, 2 Chinese and 10 Japanese, all 
living, who were mea.sured at Baguio in 1908 at the same time that I 
measured the Benguet Igorots, are a ho included in this study. 

The Filipinos whose bodies reach the Maleeon Morgue usually belong 
to the submerfii’d fcrdlt, and should be so considered in any discussion or 
conclusions. However, they form an integral part of the population of 
the Philippine Islands, and belong to the series of investigations which 
I have undertaken of the Filipinos in different culture levels. I ha\e 
already indicatctl differences in three culture levels in :i .itudy of Filipino’ 
Ears, a lugher level than the three is given in a .'^tudv .if Filipino Tj’pes, 
1. and in tho present .''iud\ a lower h-vcl than xho three i.< presented. The 
Japanese are prol.-ably from the lower middle class, if we may use the 
ordinary expre''Sion, hecause they are all day laborers — carpenters, etc. — 
who came to the Piiilippines after (x-ing dismis.-:e(l from the Japanese 
army following the war with llussi.-i. 

The metlinds of mea.-<in*ing the body are the sante as tiiosc used for the 
Benguet Igorots. The head measurements confonn to the methods 
adopted by tite commission of the ontiiientai (European) anthropo- 
logical societies in Pn'Ki. "No c«msoious selection wa.s made, e.vcept that 
bodies which were distorted hy the gas bacillu.-i (Bmlim nerogenrs 
capsulatns ITelch) were not measured. 

The brain weight is not exact except in a few instances where 1 myself 
did the weighing, because it was taken on untested scales by the morgue 
attendant; some of the brains are now preserved in the Wistar Institute 
of Anatomy, Philadelphia, Pennsylvania, and tlie Smithsonian Institution, 
"Washington, District of Columbia, where they may be examined. Tliey 
dionld be carefully studied in relation to the types of men from whom 
derived, which are delineated in detail in the following pages. 
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A series of tables covering tiie physical measurements of the grouj^s of 
IgorotS; Manila ^Snlclents. and the Malecon Morgue inmates, is 
presented at the end of this study. 

Tlie present work is divided into six sections, each of which is complete 
in itself but forms a part of the composite whole. A summary is given 
at the end of each section. The sections are as follows: I, Individual 
Tt’pes : 11, Eemaining T}^es ; III, Head Outlines ; IV, Amplified Scheme 
for Heredity; V, Group Averages; VI, The Eelation of Morphology to 
Disease. 

I. INDIYinUAL TYPES. 

The J apanese and the Morgue subjects will be compared with the Igo- 
rots and the Manila students comprising previous studies. Preceding 
this, the types of Japanese and of Filipinos will be selected and shown 
to coincide to some extent, and to resemble certain types of the students 
and of the Igorots. 

The types have been selected in precisely the same way that the types 
of Manila Students w’ere selected, and they will be presented in the 
following order: Iberian, Primitive, Australoid, Cro-Magnon, Alpine, B. 
B. B., Adriatic, and Blend, because this is probahly the order of precedence 
in the appearance of the types, or their relative age in world time, the 
oldest being put first. The Iberian may be out of place, but it is used 
as the standard of comparison : therefore its position is logical. 

THE MODIFIED IBERIAX TYPE. 

The characteristics of this tjrpe W'ere presented in a previous study of 
Filipino types among Manila students, and the average measurements 
are given in tables further on in this paper ; therefore, only the principal 
characters that differentiate this type from the other types will be con- 
sidered here. 

Stature of the Iberian Type, 


1 

i No. 

Group. Sex. ' Stature. i 

-- - . : i 

5 

Malecon Morg’ue . i ^ tRu i \ 

I 8 

— — .-<30 — O ‘ 1R1 Q ! 

5 

— — — y Q 1 

Japauese jai n 

25 

Manila students • cf 161 3 


; * ' 


The stature of the tiiree groups — Japanese, Morgue and Students— is 
iSo nearly the same as to indicate the homogeneity of the iype. The 
Japanese Iberians are not so tali' as the others, although the average stature 
of the 10 Japanese is greater than that of the 48 Morgue subjects. Prom 
this we may infer that the PiMpiito Iberiaa is taller than the Japanese 
to aecomt f ojT it, the recent" infusion of , Spanish in the 
the, past few hundred years, may , be suggested. The 

’^te than 
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the Spanish arrived in the Philippines, and the Iberian is more completely 
fiinalgaiiiLted 'svith the other Japanese tj'pes than is the Filipino Iberian 
with the other Filipino types, because in the latter the Iberian is more 
recent and is also found unmixed and pure in type, as among the Castilian 
Spanish. The Iberian probably predominates in the Japanese but it does 
not in the Filipino. 

The stature of the women is less (7.2 per cent) than that of the men, 
but it is about the usual percentage less, and is not greater than it should 
be as it is among the Igorots. This again is an argument for the homo- 
geneity of the types in the four groups. The difference between the 
Students and the ilorgue subjects may be due to nurture, the former 
being well nourished and the latter poorly nourished. All of the differ- 
ences in stature could be accounted for by modificatioiis due to environ- 
ment, but it is better to find the true explanation than to ascribe the 
differences to unknown causes. The type is justified also if the group 
differences can be explained. 

Cephalic index of the Iberian type. 


’u. 


Group. 


Inde.K. 

.1 

Maleeon Mors^ue 


j" 

70. 05 

8 

do 


■ ? 

77.92 

5 



. - . - o' 

74.14 

•25 

Manila Students 


jr 

75. -20 


The heads of ihis tyjie are modexutely doliciiocc-plialic. except those of 
the woiii**n, which are slightly mesocephaiie. Tiie luorgne suljects have 
a higher index iliaii the Japanese or the Students, and the women have 
the iiigho&t index. The Japanese have longer, narrower lieads than au}' 
of the others, wliich indicates a condition nearly like the original Iberian 
type. Ti:e cephalic index is considered to bo one of the bnst criteria of 
ty pe, buT ihis must be taken irith reservations because of innate abnornial- 
ities of tnc slvuil and by reason of extraneous influences. The heads of 
many Filipinos are undoubtedly distorted in infancy by resting on hard 
substances covered only with the velaiv. This di.stortion may lie coun- 
teracted by the later gromh of the individual, but it is probably retained 
to some extent in the adult. Many heads show the dorsal flattening that 
has been supposed to be characteristic of the East, but it is probably only 
the retention of this infantile condition. 


Na&al indesf of the Iberian type. 


No. 

Group. 

Sex. 



Index. 





cf 

69.14 

8 

d(> _ _ __ _ . . . 

9 

i 69.S0 

5 


■ if 

i 79.92 j 


Maxkila StQjCl€^ts u- - - 

d 

i 7Sw90 i 



Tlie nasal index is probably more reliable tlian the cephalic index as a 
dijffereniial factor in tlie racial anatomy of a people, although it is not 
50 accurate on the living as on the skull, because of different methods of 
measurement used hr dilferent observers, and of greater liability to errors 
of technique. However, the nasal indeX;, although slightly less for the 
Morgue subjects tlian for the Japanese and Students, is practically 
homogeneous for the four groups. 

The stature^ the cephalic index and the nasal index establish the Iberian 
type as a homogeneous entity which is found among Filipinos of extremely 
different culture levels and among the Japanese. Tliere are also other 
characters that are homogeneous and that differentiate the Iberian from 
the other type^^ which characters will now be given. 

Morphologic face index of ike Iherian type {relative face height). 


No. ; 

Group. j Sex. 

Index. 

Malecon Morgue 


79.^ 

8 do _ 

__ 

■ - _ 1 9 ' 

81.63 

5 \ Japanese _ . 


1 78.32 

25 Manila Students 

1 V ! 

! 86.40 

1 “ i 


This index re2Dresents the distance from chin to nasi on divided by the 
greatest interzygomatic distance^ and expresses the face height relatively ; 
therefore, it may be said that the face height of students of the Iberian 
type id greater tlian that of the other groups^ and least in the Japanese. 
The Morgue. males are practically the same as the Japanese. There is 
no great disharmony among the groups, and the face, although not so 
long and narrow as the original Iberian type of Europe, is longer and 
narrower than that of the other types to be considered. 


Brachial index of ihe Iberian type. 


1 " — — — 

No. 1 Group. 

Sex. 

Index. 

1 , 

5 j Malecon Morgue . , 

d 

9 

d 

77.60 

76.13 

65.52 

8 1 do 

5 - Japanese _ _ . _ 1 

f ! 


The brachi^ index, ■vvhicli represents the length of the forearm in 
terms of the upper arm as 100, is much less for the Japanese than for the 
Morgue subjects. The difference noted may be due to locality or nation- 
ality ra&er than to type. The Japanese measured have short forearms 
and los^. ppper arms, which is characteristic of the Iberian in contrast 
with other prw^tly f o be discussed. The men and women have 

n^iy the ^me indjex. 
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Cfiirn^ uuho ttf the Ihfrian tupf- 


Xo. Gronp. ^tx. Index. 


•1 : Malfccon Morgue ' lUO.UO’?} 

> do — I i 93.55 

5 . Japanese — 


'File eniral index^ whieli represents xlie length of the lower leg in terms 
rd' tile upper leg as 100, is less tliaii 100 for tlie [heriau tvpe, and it is 
less for the women than for the men. 

Hhmilder-hip index of the Jherinn tppe^ 

I Xo. i Group. Sex. Index, j 

r> Malee-in f ■ 

S d:» - - ''9.*-'" ! 

I 5 ! Japanese — . — f 74.05 - 


Tlie relat’he width of thr hii' in terms of the shonlder width as lUlh 
wiiirii is represented in the tahie aiu»ve. n.ay not he so good a differential 
eimraep-r as lii'js** mentioned before this, hut it has its merits. By this 
index the Japam.'S^- Iberians havr Vah relatirdy narrow hips and relatively 
wide shoulders. The iiips of the wommi are relatively xvider than those 
of the men. 

THE J?EniITX\'E TYPE. 

This type has features in direct contrast with the Iberian. The latter 
has medium ^tenure, long liead. long nose, long face, long hands, and 
short forearms and lowt-r legs: tlu* former Ims smali staiuro. \vide heac\, 
wid(' no-e. wide faco, sliori iunids and long forearms and lower lc^*s. 

The rrphalic Index of the Priniitii'C type. 


No. 

Group. 

Sex. 

Index. 1 

1 

S 

4 ! 

Morgue 



5*9.10 i 



9 

89.57 i 

! ^ 



cT 

1 H4.30 j 

i » ’ 

MAnilft ScudentB- 


: d 

i S5.50 ; 

1 J 

! ' 



1 


The cephalic index of the Igorots and Manila Students is less than 
that of the Morgue subjects, although the index of all is bracliycephalic. 
The head of the Morgue women is exactly the same in cephalic index as 
that of the Morgue men. 
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The stature of the Primitive type. 


No. 


T Malet'on Morgue 

j 4 do 

S Igorots 

9 MtiniUi Students , 


j 

Group. 

1 So.K. 

j stature. 


cf ' 

152. 5 

1 


14 t ).3 



150.3 
150. 3 






Stature is one of the most distinct characteristics of the Primitive, 
because it is so much less than that of any other tj^e. The stature of 
the Primitive is relatively less for the Students and Igorots and greater 
for the Morgue subjects than is that of the Iberian; and the stature of 
the Primitive women, relative to the stature of the Primitive men, is 3.1 
per cent greater than that of the Iberian women. 

The nasal index of the Primitive type. 



i* ‘ MaUiCon Morgue 

1 do 

S Igorots 

9 Manila Siudenw 


Group. 


Sex. j Index. ! 


^ : i'l). -12 

t . 101. os 
d so. 50 


The Primitive is platyrrhine in all the grou 2 )s, and the women are more 
platyrrhine than the men. This is not true of the Iberian, although the 
Morgue women are more platyrrhine than the Morgue men of that type. 
The relation of the Morgue to the School is the reverse for the Primitive 
as compared with the Iberian. The latter type among the Students has 
wider noses, whereas the former has narrower noses, relatively speaking. 
Is this an indication of the Galton-Pearson law of regression toward the 
mean, or does it indicate greater blending of nose types among the 
students? Probably the latter. 


The morphologic face inde® of the Primitive type. 


No. 

Group. 

! Sex. 

1 

Index. 

7 

Malecon Morgue - 

! 

1 J* 

75.6 

*70 "1 

‘ ' i 

do i o 

0 

MATiilft JStndA-ntS ' r 

ro. X 

a 


j 

la, a 


TMs index is ahnewt 10 less than for the Iberian, and the same relative 
^eria^ee exists between ,%e Moigue^ subjects and the Students for this 
^ype iasidr &6.]pb«nan, whicii is that Qie face of the student is relatively 
lbn^; ^ki»:^ thaij. is that of the Morgue subjects. 

i^ whereas the female Iberian 
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is about 2 greater : but with so few individuals a slight dliJerenee may not 
be signifieanT. 

The Irachial index of the Primitive type. 


Xo. 

Groiip. 

Sex. 

Index. 


Malecnn Morsfue 


SI. 4 

4 

do 

9 


s 

Igorois 


60.0 


The index for the Primitive Morgue male is 4: points higher than for 
the Iberian male, and for the Primitive Morgue female 5 points higher 
than for the Iberian female; and that of the Primitive tjpe of the Igorots 
is 14.5 greater than that of the Japanese Iberian. This indicatc-s a longer 
forearm and shorter upper arm for the Prhr.itive than for the Iberian. 
The difference in brachial index between the uiii Primitive tj^jes 

is not so greats however, as that of the cniral index which follows, 
although this index can be presented only for tlie Morgue sub;ieoTs. 

■The Cl iiral index •jf the Prirnitive type. 


No. I Group. Sex. Index. 

7 Meltvor. I'’-*'. I 

S do - 9 1^2.0 


The lower leg of the Priiuitive is longer than the upper leg, and the 
character is more marked among the men than among the women. This 
is one of ihe most characrerlstic features of the Primitive type and differ- 
entiates it from all others, except the Australoid, which is similar to the 
Primitive bnt has not quite so higli an index. 

The slioulder-jiip intlex of the Primitive iyjte. 


i So. j Oroup. - 0 , 1 

Sex. 

, Index. 

7 ' Mftlwon Morgue ^ - -- - 

cT 

79.3 : 


9 

85.0 1 



! 


The hip breadth of the Primitive is less than that of the Iberian 
relative to shoulder breadth, and that of the women is greater than that 
of the men. The actual shoulder breadth of the Iberian and Primitive 
is the same; therefore the hip index eespresses actual hip breadth in 
percentages. This indicates that the Primitive has a narrow pelvis, 
whereas the pelvis of the Iberian is broad. Is broad pelvis associated 
with long head, arid narrow pelvis with round head? (Lapicque.) 
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THE AUSTKAI.OID TYPE. 

The L-liarafteristic^ of this type, in contrast with the Iberian and 
Primitive., represent an intermediate condition, or a condition similar to 
one or the other of the two types, facts that will he disclosed as the study 
advances. 


The St (tin re 

of the Australoid type — averages. 


Xo. > 

1 

Group. 1 Sex. 

Stature. 

5 1 Malecon Morgue 

1 

15.S,80 

S ' do 

‘ ? 

14S.30 

y Igt'ro:? 


: 146.60 

2 1 Japanese 

; ^ 

1 163.85 

30 ' Studc*nrc 

1 

' 161.00 


stature of the Australoid is practically uniionu in all the groups 
<'Acei>r tite Ipwots, which lias a starare Ic'^s Than the ^Morgue females 
Only one student has a stature as low as that of the average Australoid 
Igorot. TJie Igorots. however, were .^elected l)y a inethou which differs 
from tliar used in the selection of tlte other Australoids, and by this 
method those wiili greater stature are adinitted to the otlier groups, but 
not to the Igorots. If Igorot types are selected in the same way as are 
sttident types, the number of Igorot Australoids is brought from 9 up to 
45; and the average stature of the group is also increased thereby. The 
smallest student is about 1 centimeter taller than the average of the 
9 Australoid Igorots, however, and this indicates that the student 
Australoid is different in stature from the Igorot Australoid. The 
difference is probably due to recent Iberian in the students. The Igorots 
may represent a remote cross of the Primitive and Iberian, whereas the 
Students represent a recent cross, and a few of the remote cross still 
persist among the Students. 

The stature of the men is less throughout tlian that of the Iberian 
type, except the Japanese who are 2.5 centimeters greater for the 
Australoid than for the Iberiali. Judged by the stature alone, the 
Australoid men are more like the Iberian, whereas the Australoid women 
are more like the Primitive. 

The cephalic xndese of the Atistraloid type. 


i ^’o. 

Group. 

Sex. 

Index. 

5 

Maleftnn Morgue^ ^ ' _ 

cT ■ 

76.74 

a 

dn ’ ' , 

9 

78.96 

; 9 

Igorots „ _ - „ 

e 

75.10 

' .'2 

. .... . 


77.32 






fitlldpsvts. ^ , 


76.80 
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iJifforenees oi eepl^alie index that are so slight as in the abo^’e table, 
may be due to modifications by local influences, habit, etc. The Igorots 
have the smallest index tvhich may indicate greater purity of type than 
in the other groups. Tlie index of the women, similar to that of the 
Iberian, is greater than that of the men. The index is sliglitly greater 
than that of tlie Iberian n’lie, but is practically the same. The head 
of the Japanese is the largest, that of the ilorgiio the smallest, and the 
Student is between the two in liead size. This is true also of the Iberian 
type. 

The index of the Australoid 


No. 

Group. 


Sex. 

: Indt'X. 

5 

Maleeon Morgue 


' 

06.4 

3 

do - 


' 9 

'.^2.0 

M 

2 

TfforoK' 



97.7 

<}’> T 

30 

StiideisTs^ 


' I- 

i 

92.7 


The index is greater for the Igorots and ilorgue than for the other 
group-, whicii are all alike. The Igorots and IMorgm- subjects are 
probably purer than the others as already indicated by rlie stature and 
cephalic index, partiimlarly of the Igorots. The nasal index of the 
women, unlike ihat of ilu* Iberian and Primitive type, is less than that 
of the men. oilicrwir-t* tIk' nasal index of the Australoid is greater than 
that of the Primitive. There is imt so much evidence of blending ufith 
the Iberian or Primitive in m;se ryov^ as there is iu stature and head 
form. 

Th<‘ t.rtruhohujk- face index of the AnBti'aloid tifpc. 


; No. I Group. Sex. j Index. 


I 5 ; Malecon Morgue 1 S i to. 3 | 

I S i do 9 ’ 77.1 I 

2 ; Japanese- . c? i t^.5 j 

> 30 I Students — ' ! 31.1 


, This is practically identical fur the Stiulonts and Japanese, but it is 
less for tlie Morgue subjects and in this way resembles the Iberian type. 

The hraxhial index of the Attsiraloid tppe. 


No, ' Group, I Sex. . index. 


} 5 ; MaZccon Morgue i cf ! 80.0 i 

3 I do i 9 j 78.9 ; 

9 j Igorots j d j t5.1 ‘ 

2 Japanese ' 1 cT ! €2,6 ’ 

1 1 ! i 
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The brachial index is discordant in the several groups and does not 
differentiate the Australoid from the other types so well as the crural 
index. The J apanese have a low* index as in the other types. The index 
is less for the Igorots than for the Morgue subjects^ as in the Primitive. 
The Igorot index is nearer the Iberian than the Primitive; whereas the 
Morgue subjects are nearer the Primitive than the Iberian. The brachial 
index may he a group differentiator rather than a differentiator of type. 


The crural index of the A ustraloid type. 


No. 

Group. 


I 

Sex. 

Index. I 

5 

f»Ti Arnrefiif* _ _ 


cT 

101.1 

' 3 , 

‘i ' 

Japanese 

— 

? 

cf 

I 

mo 

mo 


The crural index of tlie Morgue males of this type is not essentially 
different from that of ihe Iberian type, although it is 2 points nearer 
the Primitive than is the Iberian. The Japanese and the Jlorgue 
females have an identical relation to each other in the Australoid and 
Iberian types, and the Primitive Morgue male is intermediate between 
the twO; in relation to both tj^pe and group. 


The shouMer-hip index of the Australoid type. 


' Ko. 

' Group. 

Sex. 

Index. 

s 

' Maleeon Morgue 

d 

82.6 

i 3 

do 

■ ? 

83.2 I 

i, ^ 

1 Jai»anese 

! 

71.6 j 


The index of the men is midway between that of the Iberian and 
Primitive. The small index of the Japanese and of the women is due 
to the wide shoulders. 

Differential factors of the Iherian, Primitive and Australoid types — adult males. 


Characters. 1 

Iberian. 

PrimitiTe. 

Australoid. 

1 

1 

j Stature 

163.8 

151.1 

158.1 

fiftphftllp. indft-v 

75.3 

86.4 

76 5 

Nasal Index .... i 

73. 5 

88.7 

as a 

’Morphologic faoe index . J 

I 84.3 j 

1 77-7 


BracMal index „ | 

i 71,6 


— 1 
75.1 1 

flmwil index 

1 98.6 

107.1 


Hip^oulder index» J.-, _ „ „ 

! 83.4 

79.3 

82.6 

ItLteinaeiQhial index.. j 

■ ■ 73.7 

T2.0 

70.3 


^Morgue subjects only. 
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Tliis tallie includes the Igorots, -Japanese. Manila Sniflenrs and Morgue 
males inea.^iired 1 >t me, ami tlte numbers given are the averages for all 
the incliridiials of the groups that v'ere measured. The Primitive type 
is not found among the 10 Japanese, but it vrould no doubt be found if 
a larger num]'»er were measured. 

The Filipino Iberian is not exactly the same as the Mediterranean 
Eace of Sergi. hut is really a Spanisli-Filipino Mestizo, Two distinct 
color markings are noted: one is a dark skinned^, almost black individual, 
much darker than the average Filipino ; the other is almost white and 
looks more like a European than a Filipino. The foimer may be the 
Indian-Filipino mestizo, and the latter the Spanish-Filipino mestizo; 
or^ if this be not true^, then the pigment of Iberian and Filipino react 
according to MendeFs laws, being intensified in the one and decreased in 
the other. The Iberian is a remarkably pure type, and, in spite of 
crossing with the Filipino, remains almost pure especially in the 
characters given above. 

The Primitive type is also pure and probably remains so, but the 
evidence of crossing can not be positively known as it may be for the 
Iberian. The two types are extremely differenr. and more distinct than 
any other t3’pes as evinced by the differences. The origin of the 
Primitive can not be located with certainty although accuinaiated evidence 
points to the Xegrito as at least a closely related type. However, either 
one or both may be only primitive forms due to retarded development. 
The stature of the Primitive is small, the head is small and round, the 
nose and face are broad, short and flat. These infantile characters and 
possibly others, may mean only stunted growth, but, whatever the cause, 
the type is none ihe less a true type. Its distribution among Igorots, 
Students and Morgue subjects indicates that it forms a part of all the 
Filipino population. If it is the same as the Negrito, with straight 
instead of kinky hair, as it certainly is by physical measurements, then 
it is present in many of the Pacific Islands as well. 

The Australoid is nearly the same as the Iberian in stature, cephalic 
index, brachial index and shoulder index; it is nearly the same as the 
Primitive in nasal index and morphologic face index, and it is in- 
termediate between the two in crural index. The nasal index is the only 
character that is not between the Iberian and Primitive, and this is the 
most characteristic trait of the Australoid. The evidence so far ac- 
cumulated points directly to the Australoid as a cross between the Iberian 
and Primitive. The stature of the Igorot Australoid is, however, less 
than that of the other Australoids, and the nasal index is greater. This 
is probably the ultimate end result of the blending process. The others 
are more recent blends and, in time, would be like the Igorots under the 
same conditions. 



308 


BKAX. 


OMPHALIC IXDEX. 

Tins index can not be determined exactly because tlie height of the 
pubis not measured, but the height of the trochanter may be 
siibstinited for it. This will not show such a distinctive difference, 
l)ecause the pubis is probably lower in the Primitive than in the Iberian 
type. However, there is a difference. The Iberian index, using the 
trochanter instead of the pubis, is 40, and the Primitive index is 43.1 : 
This difference is similar to that between the Bontoc and Lowland 
Igorots. the Iberian and Bontoc being alike, and the Primitive and 
Lowland alike. It also places the Primitive nearer the women than is 
any other type. 

II. IlEX£.U:XI]SrG TYPES. 

There are so few indi\iduals to represent the remaining types that 
they are all discussed together. The Cro-]\Iagnon, B. B. B., Alpine, and 
Adriatic are placed in the table which follows, and the Iberian and 
Blend alongside, in order that each may he compared with the other. 
A glanc-e along the columns of this table will reveal very slight differences 
betwt'un tlie types of' the Students and of the Morgue subjects, a fact that 
argups for the verity of tiie types. 


Table I. 


Character. 

Iberian. 

Alpine. 

B. B. B. Adriatic. 

1 

Cro-Mag- 

non. 

Blend, j 

1 

S 

Siudeiil. 

i 

Cl 

s 

Stiulent. 

c 

o 

Student. 

Morgue. 

Student. 

1 

1 

CO 

Morgue. 

+* 

o 

'C 

' B 

CO 

Btatiire „ - 

163. 1 

164.8 

160.0 

lt>0,2 

nw 2 R 0 

168.6 

173 0 

170J) 

159 8 

163.^ 

Cephalic index 

76.6 

75.2 

84. G 

86.9 

82.4 

86.2 85.0 

88.0 

74.0 

80.5 

82.5 

82.4 

Nasalindex 

68.1 

73.9 

65. 4 

72.9 

65. 7 

72.0 100.0 

92.9 

92.1 

80.6 

83.2 

84.8 

Morphologic face! 












index . _ ■ 

79.9 1 

86.4 

83.3 

83.0 

84.0 

82 ft ’ RO.l 

78.4 

86.4 

82.6 

80 0 

82.4 

Brachial index 

71.6 1 


1 70.6 


74.7 

■ 7ft, 7 

78.6 

77. 2Y 

Crural index 

98.6 ; 


' 85.0 


90.0 

104 ft 


99.2 


95.2 


Intermembral index 

73.2 ■ 


^ 69.8 


68.1 

7ft , 2 


70.6 


71.3 


JEar index 

58.8 1 


1 63.3 


61.3 



58.9 


59.6 















THE ALPINE AND B. B. B. TYPES. 

The characteristics erf the Alpine type are stature below the average, 
braehyeepalic head, leptorhine nose, short lower legs, relatively wide 
eajs and slipri upper exteemities. It is more like the blend than any 
other type^ ^hd is almost idkitical with, the B. B. B. except in stature, 
which was arbitraiily chosen.. , Both haye the highest ear index of all 
t 3 ’pes, the lowest intermembral index of all types, the lowest brachial 
index except that of the Iberian, and the lowest nasal index of aU types 
It must be :^membore!c[^ that there is only one Japanese Alpine, 
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aiifi only three B. B. B. ^lorgiie subjects; therefore, the close a{3- 
ja’oxiinntion of t])ese to the 30 Al]»jne students and 21 B. B. B. students 
is remarkable and emphasizes tlie types as real entities. The differences 
Ijetween the Alpine and B. B. B. types are not so great in the characters 
nieasurefl as in the cliaracters observed, such as the square head of the 
B. B. B. and tlie round head of rhe Alpine, the square ear of the B. B. B. 
and rhe round ear of the Alpine, and the general stocky huild of the 
B. B. B. and the rotiindiry of the Alpine, althraigh the head of the 
student B. B. B. is o niillimeters longer and 3 millimeters tdder than 
that of the Alpine, and the head circumferences of the B. B. B. are 
all larger. The face of the Student B. B. B. is 4 millimeters longer and 
3 millimeters tvider than the face of the Alpine, and the nose is 2 
millimeters longer and 1 millimeter wider. The cephalic index is less 
for the B. B. B. than for the Alpine. The two types would be classed 
as one if it were not for the differences mentioned^ all of which are 
slight, however, and the separation may prove to be an arbitrary one. 
I have already ;.*x]u-<^>sed an opinion that the B. B. B. is the result of 
the union of the Alpine and Iberian with possibly Cro-Magnon elements, 
and I still ]wu‘sist in liolding that opinion. 

THE CKO-MAGXOX TYPE. 

This type is the tallest thus far encountered in the Philippines, and 
tlie cephalic index is the least of all the types from the Morgue. The 
nasal index is high, the moi'phologie face index is also high, as well as 
the brachial, crural, and intemiembrai indices. In other words, the 
head is long and narrow. rlu‘ nose is short and wide, tlie face is long and 
relatively narrow and the forearms, lower legs^, and upper extremities 
are relatively lonsrer tlmn those of the other types. The Cro-Magnon 
snidcriTs aiv largely blmnleil with, the other types and partake only to a 
slight extent of tlie t'roAlagium characteristics, as may he seen by 
rciVrenci- lo tIh- table above, and as i?xpressed in the paper on Manila 
STUth*nT>. 

The (Vo-Magnon resembles the Australoid in cephalic index, masal 
index and other characteristics, bnt is (listinef:}’ different in stature, the 
Australoid biu'ng ihc smallest <»f ail types, and the Cro-Magnon the 
tallest. A relaiion l)etwcen rhe two, >iiuilar t(^ Thai which exists Ijetween 
tlie B. B. B, and Alpine, may he true, but the relationship is not so 
intimate. 

THE ADftlATIC TYPE. 

'riiis type is tall and has broad head, face, and nose. The oilier 
characters ai-e not distinctive, although the forearm and lower leg are 
rather long. The Adriatic is an enlarged reproduction of the Primitive 
type, but it is as far removed from the latter as the Cro-Magnon is from 
the Australoid. The Chinese element of the Adriatic may account in 
part for the difference. 
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SUifMARY. 

I would suggest that the Adriatic and Primitiye are cleriYed from 
one source;, and that the Cro-Magnon and Australoid are derived from 
one source, but the two sources are not the same. Transferred to Europe 
from the south of Asia or some other part of the East in prehistoric 
times, the Primitive and Australoid may have evolved there the Adriatic 
and Cro-Magnon in much the same way that Sergi accounts for the 
evolution of the Nordic t}^e from the early Mediterranean Pace, the 
Iberian type. The Sarasin brothers and Martin have found in Ceylon, 
in the Celebes and in the Malay Peninsula, and others have also found 
elsewhere, a type closely simulating the Australoid, and they look upon 
this type as one of the primary types of men from which have sprung many 
races. The work that I have done adds its mite toward that hypothesis, 
and illustrates in a more definite way some of the tj^es that may have 
resulted from this primitive precursor. I believe, however, that my 
work also demonstrates another type which I call Primitive, that is 
antecedent to the Australoid and has helped to produce the Australoid 
by its blending in a disharmonious manner with the Iberian, the latter 
having probably disappeared in oilier parts of the East as it has from 
among the Igorots. The objection to the types selected may be that too 
few individuals were observed, and if 1,000 individuals had been meas- 
ured, at least some of the types would fuse by closing of gaps between 
them with intermediate forms that are necessarily absent when so few 
are considered. For instance, I have demonstrated the similarity of the 
Primitive, Modified Primitive and Adriatic, of the Alpine and B. B. B., 
and of the Australoid and. the Cro-Magnon. There* are gaps between the 
types among the Students as well as among the Morgue subjects, but if a 
larger number were measured these gaps might be bridged over. If 
this be true, then the types selected represent cross sections of variable 
species, and this is additional proof that the types are elementary species, 
and probably represent the separation and segregation by variation and 
modification of new elementary spedes of man. 

, III. HEAD OUTLINES, 

Lead fuse wire was used for making three contours of the head in the 
same way that similar contours were made of the Igorots and of the 
students of the University of Michigan. Representative outlines of 
each type are selected for comparison. None of the female Primitive 
or Australoid head, outliues were taken, but the female Iberian and 
Alpine are presented. 

The head of the Alpine woman is almost identical in size and shape 
with the head of the Primitive man. Both show dorsal flattening and 
tbe.'woman^S forehead is characteristic of the female. The head of the 



II. FILIPINO TYPES : MALECOX IMOEGUE. 


311 


wnmiiii is distnrit-d neluinl. which gives a hulgiiig ajiperti'ance at one side 
of rise horizontal outline. The siniilaritv of tlie Alpine and Primitive 
head outlines indicates a close relationship between tlie two types. 

Wlien these outlines are compared with those of the Iberian a 
great contrast is obseiwed. \\Tiereas the Primitive is short and broad, 
the Iberian is long and narrow. The female Iberian outline is smaller 
than the male,, and the Japanese is longer and not so high as the Filipino. 
The sha}>e of the three Iberian head outlines is similar, each presenting 
the square vertical forehead and the projecting occiput, so characteristic 
of the Iberian. There is no ap]'o:eiah|..* flattening of the dorsum of the 
head except that of the woman, which may not really be flattened, but 
exhibits a sloping plane in the rear as noticed to some extent in the 
Japanese and Filipino male, but at a different angle. The Japanese has 
a slight indication of scaphocephaly noted by the prominent sagittal 
eminence of the coronal outline. 

The Japanese and Filipino Australoid are almost identical except that 
the Japanese is longer and not so high, a cliaracteristic that holds time 
for all the Japanese types. This is similar lu the Amcru-aii .-tuik-nt: 
and the Filipino resembles the Igorot by contrast wiili The Japanese, 
The Australoid is unlike the Iberian or the Primitive, but rosembies the 
funner move than the latter. The head is long, narrow jind oval. The 
forehead is vertical hut not square and the occiput (If)es not bulge nor 
is it flat. The lines of the head look as if the Ilx-rian had been changed 
only slightly in Wing rounded off by the Primitive. The Igorot Austra- 
loid (ty]je A ) iicad outline is almost identical with that of the outline 
of the Australoid hert‘wiih presented. 

The head outline of tIjc Blend of both Japanese and Iberian rcjiresents 
a composite witli ci^ar^leIeri^lics resemlding different types, and its Mended 
aj^pearance speaks for itself. 

TliC (''ro-^Magnon Fili]>ino is placed with the Chinese Blend for 
comparison ami cunirast. The siiape of the two is not greatly unlike 
except in tlie frontal region. Tlie Chinese has a sloping head, whereas 
the forehead of the Cro-Magnon is vertical or bulging. The other 
characteristics of the European Cro-Magnon are present to some extent. 
The difference in size between the two individuals is a matter of no 
great significance, because a Chinaman udth a large head and a Filipino 
with a small head could be found easily, 

Furiher comment on the head outlines is unnecessary, because they 
are gi'aphic representations and words are inadequate to describe them. 
Outlines made in the manner of these should be taken with reservations, 
because they can not be made to conform exactly to the head, and they 
may be slightly distorted by handling before they am, transferred to 
paper. Howe%"er, I believe they represent in a fairly accurate way the 

87002"-” — 6 
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general contours of the head, and they can be easily taken. As the lead 
fuse wire is convenient for transportation, the method should be utilized 
by careful investigators. I have devised a head machine which will he 
perfected shortly, and with it exact outlines' can be made in any direc- 
tion over any i)art of the head and face. A description of the head 
machine, trith photographs, is soon to be published. 

IT. AMPLIFIED SCHEME FOtl HBIIEDITY. 

The relative number of each t3^e is given in the following table of 
percentages : 

RcJaixce uumher of adult male individuaU of ike various types in the different 

groups. 


1 

Type. 

i 

) Prim- 
' Itive. 

i 

Aus- 
, traloid. 

Ibe- 

rian. 

Modi- 

fied 

Primi- 

tive. 

A’- 

pine. 

1 

B. B. B.j 

Adri- 

atic. 

Cro- 

Mag- 

non. 

Blend. 

Malecon Morgue 

...j 16.6 

30.4 

10.4 

2.0 : 

2.0 ' 

6.3 ; 

2.0 

0..S 

43.8 

Manila Students 

2.4 

8.0 

(5.6 : 

12.2 1 

8.0 

5.6 ; 

6.4 


50.0 

Tgorrvts _ 

—i 8.0 

9.0 




1 

8.0 1 

* ! 


[ 75,0 

j Japanesie , - 


1 20.0 

50.0 


10.0 

j I 



i 20.0 

t 

i 










Malecon Morgue receives a larger proportion of the Primitive, Austra- 
loid, Iberian and Cro-Magnon types than is found among the Igorots 
or the Students, and there are fewer Modified Primitive, Alpine, Adriatic 
and Blends than among the Students. 

The Japanese are too few to draw conclusions from, but it is of 
interest to note the Australoid, Iberian, and Alpine types among theiii. 
the large percentage of Iberians being especially significant. 

When the above table is taken in connection with the scheme for 
heredity herewith reproduced and amplified, one may calculate, somewhat 
inexactly, the relative condition of amalgamation represented by each 
group of measured individuals. The calculation is somewhat inexact 
because of many unknown factors. If only two pure types are concerned, 
the calculation would be almost exact in representation of the degree of 
amalgamation of the two types by interbreeding; hut more than two types 
have mingled in each group ; the types have not been pure, i. e., perfect 
blends, or homozygotes of Mendelian characters; and the minglings, 
re-minglings, crosses and re-erosses have been many and varied In 
. spite of ihese disturbing factors, the degree of homogeneity of the popula- 
tion, or the condition of amalgamation, or the extent of the blending 
process, may be determined approximately. We wiU consider first the 
readjusted scheme for heredrly, then calculate the degree of mixture of 
, ea^ group in relation to it. , , 
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AMPLIFIED SCHEME FOE HEEEDIiy. 

In the scheme for heredity I) and B represent the hoinozygotes of 
an allelomorphic pair that meet at 1 in sexual union, begin to blend at 
2y present the picture of a variable blend at 3. and fuse completely into 
a perfect blend at 4, A horizontal cross section of the diagram at any 
point represents the relative number of individuals of the difierent 
kinds present at that time in the process of amalgamation, provided 
procreation has been continuous and always with tlie same relative 
increase in numbers. The width of the diagrain. exclusive of the spaces 
also indicates the amount of variation at any time. D==homo 2 ygous 
dominants; I{=homozygous recessives; DE=heterozygote5; (inside 
the solid lines) =a variable blend ever increasing in number with each 
successive generation : while D, and DE decrease to disappear entirely 
at 3. B^ (inside the solid lines) represents the continuation of the 
blend without either of the originals of the allelomorphic pair, but with 
all shades of intervening characters blending in various ways as in- 
fluenced by ancestry and by environment^ until a liomozygote is formed 
at 4. B® (inside the solid lines) represents the increasing purity of 
the blend until at 4 a perfect blend or an elementary species is formed. 

From 1 to 2 True Mendelism exists. Spurious ilendelism is found from 
2 to 3, and from 3 to 4 jSo ^Mendolisni is present, but two tendencies 
prevail: (a) the reversion to type, and (b) the leiidency to blend. 

This scheme represents the individual characters but it may also 
apply to the t}’pe composite, although some characters may not follow the 
scheme but exhibit blending at once when crossed, witliout intervening 
Mendelism. Therefore some characters should be represented in one 
part of the scheme while others are represented in other 'parts. In 
types with extremely divergent characters, such as the black and white 
coat in guinea pigs, Mendelism may persist as indicated in the scheme : 
whereas if the types that cross are similar, the result may be a more or 
less perfect blend immediately. The Mendeli-m is overleaped and the 
types pass at once into the conditions represented between 3 and 4, or 
that of a variable blend with Xo Mendelism, 

The ultimate result of a process where many types are blending will 
depend upon many factors such as environment, natural and sexual selec- 
tion, the relative number of each type which enters into the amalgamated 
product, thp dominance of one type over another, the time during which 
amalgamation has taken place, etc. ; and the elementaiy species formed 
may be unlike the original types, yet not a perfect blend. (For example, 
the Australoid, as a result of crossing tlie Iberian and the Primitive.) 
The calculation may now proceed- The relative number of blends in 
proportion to the number of typ^ is to be considered, also the number 
of eiaeh type present, and finally the condition of the types as to purity. 
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Tite givatesr niuBuer oi J»lenf3s is represented among liie Igorots. the 
least among fixe Japanese; which xvould indicate that the Igorots are 
more completely rr ./.g^xix.iur''! than the Japanese, but there are too few 
Japanese from which to draw conclusions. 

A review of the blends of the Igorots, using the methods adopted for 
selecting the Student and Morgue types, reveals S that resemble tiie 
Iberian type, and TO that resemble the Australoid, which would reduce 
the number of blends and increase the other h’pes aceordiugl}. There 
are undoubtedly traces of the Iberian among the Igorots. and a careful 
inspection of the frontispiece of the work on the Benguet Igorots,^ 
Plates I. II ami III, reveal Ilterian characteristics. The ears of the 
Igorot portrayed there are Iberian type h. 

The Igorots evidently have more Australoids than previously desig- 
nated. and a few Iberians, but they are not so pure as those originally 
selected, and should be classed as blends. If we accept these additional 
Australoids and Iberians, the Igorots are not so completely amalgamated 
as the Students and Jilorgue -ubiects. but they should not be classed 
with the tyT)es because they are rrm-uifesPy impure,, and are only blends 
that resemble Australoid and Iberian more than any other ttpes. The 
Student Australoid represents both recent and remote Iberian and Prim- 
itive amalgamated^ whereas the Igorot Australoid represents only the 
remote Iberian and Primitive amalgamated. The Igorots. liicre.rore, 
are the most completely amalgamated of tlic three Philippine groups, 
and the Students are more ainalgamaicd thru the Morgue subjects. 
This is determined by the relative proportion of the blends without 
reference to the purity of the types. The latter will now be cons i dert'd . 

The types selected from among the Igorots show rtsemLdances to 
European and KegritO; but they are not pure hmes. and one type, die 
Australoid (type A), is distinct and represent- a new type, the result of 
the disharmonie union of the Ihericxn and the Primitive. This is addi- 
tional evidence in favor of tlie nearly complete amalgamation of the types 
that make the Igorot. The presence of the Australoid blends in so large 
a proportion among the Igorot blfiids iiecessitutefr an elaboration of the 
scheme for heredity to indicate that onc-half of the Wend? are Australoid. 
the otlier half being divided among the individuals that resemble the 
Iberian, type M and nme Ay, besides those tha: may be perfect blends. 
The Australoid type is represented outside the broken lines a-a in the 
seherne for herodiry, and a correct representation of the relative propor- 
tion of tlie Australoid comprises one-half of the population, which is 
probably true. Thi.s complicates the scheme, but the following explana- 
tion may clarify it somewhat. The broken line I-I represents the posi- 
tion of the Igorots. Between I and b} are the Australoids which are 


^This Journal Sec. A. (1908) 3. 413. 
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reiatively pure blends. Bet^^’een a' and a" are the other relatively pure 
blends. Between a" and a'" are the impure or variable blends (repre- 
sented by type M and A and the Iberian). If at any time^ by reason 
of certain conditions, one h^pe increases in numbers more rapidly than 
another^ then the relative proportion which at present exists will be 
altered. The Australoid now ]iro''lomi 2 ntes. and if it was not previously 
present in equal numbers t\'ith all the other types^ then it is increasing 
more rapidly than the other types. Among the Japanese the t}q>es 
selected are not pure, but there is a general resemblance among them 
in such characters as face width, stature, upper arm length, and hip- 
shoulder index, in wliich they differ from the other groups. The small 
number of blends is therefore counterbalanced by the homogeneity of the 
individuals to such an extent that all the Japanese may be considered as 
blends, and the types merely resemble their prototypes of the other 
groups. In consideration of this and because of the small number of 
individuals who are all from the same culture level, the. Japanese are 
oniitted from the scheme for heredity. 

The Manila Students are composed of at least three comparatively 
pure types: Tl^erian. Primitive, and Australoid, and of several other types 
that are not so definite : tlie Alpine, B. B. B., Modified Primitive, Cro- 
Magnon, and Adriatic. The purest of types are the Iberian and Prim- 
itive. the Iberian the purest of all. the Australoid not so pure because 
it is a mixture of the two, a mixture that has had two successive stages : 
one remote in time and one recent; the former well represented by the 
IgoroTs, the latter better by the Students, which naturally makes the 
type more variable than the two of which it is composed, they having 
remained constant in physical characteristics throngh time and space 
where not mixed with other types. However, if the types are considered 
in connection with the blends, there is an equal number of the two 
t types and blends), and the line S-S would represent the position of 
the Student in the scheme for heredity if wc omit the Iberian, which 
must be placed above 3 because of its evident purity. It can not be 
located exactly, but I believe it will exhibit Spurious Mendelism between 
‘2 and 3. and probably in some characters it will exhibit True Mendelism 
wliich would place it between 1 and 2. 

If the Primitive is a pure t 3 q)e, and if it has not changed its form 
(does not represent the Xeginto undergoing metamorphosis) throughout 
its existence, it must be placed in a position very near that of the Iberian ; 
but if it is a modified N^egrito, the type is not so pnre as the Iberian, the 
loss of kinky hair indicating metamorphosis, and it may be placed with 
the other tv^ies in between 3 and 4. 

The Morgue subjects are in a condition of amalgamation similar to 
that of the Students, although the actual number of blends which would 
place them at M-M is less. Here again, as among the Students, the 
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Iberian and Primitive tTpet^, if pnre. Tvonld alter tlie position, placing 
the group in Spurious or Pure Mendelism instead of in Xo Meiidelisni. 
The real condition of both Students and Morgue subjects is probably 
tliis: the Iljerian and the Primitive tt-pes, with the Australoid and their 
blends, are in a condition of Spurious or Pure Mendelism between 1 and 

whereas the other n^es and their blends are in a condition of Xo 
Mendelism between 3 and 4^ yet above the position of the Igorots. The 
Cro-Magnon and its blends are nearer the Igorot than any other, and 
may be more advanced toward complete ainalganiation than any ti’pe, 
even beyond the condition of the Tgorots. 

To summarize: The Japanese are too few in number to justify gener- 
alizations, although they are probably in a condition of Xo Mendelism, 
The Igorots are in a condition of Xo Mendelism and by actual calcula- 
tion they are nearer 4 than 3, lair by reason of the presence of certain 
types that approach purity they may be nearer 3 than 4. The Manila 
Students and the Maleeon Morgue subjects indicate at least three and 
probably four stages of iilending present at the same time: tirst, the 
Iberian with its blend Is in a condition of True and Spurious Men- 
delism; second, the Prin.irive and thtr recent Australoid with their blends 
are in a similar condition or one of Spurious iEciivielism ; third, the 
remaining selected types with their blends, judging by their similarity 
to the PrimHivc- nr.d to each other, may never have passed through a 
condition of Mendelism. but entered immediately into an imperfectly 
blended condition of Xo Mendelism near 3 : linully the Cro-Magnon and 
other elements are so iinnly fused as to be almost perfect blends and 
aie reiu'esciued by Xo Mendelism near 4. 

The following inference? may be drawn from the previous representa- 
tions: The Cro-Magnon and earlier forms first entered into a fusion 
that started at a time remote from the present. This was followed by 
a union of the Primitive and Iberian whieli formed the Australoid, and 
the three types witli their blends joined the (''ro-M<ignon and eciriier 
forms with tiieir blends. At a still later time, some of the other tj’pes 
and their blends with the Primitive and Australoid joined the fusing 
types menrioned bch»rt?. the result of this at present being the Igorots 
and other people of tlie interior. Continuous infusions of the other 
Types and their blends with the Primitive and AusTraloid, and ihe 
mingling? of all these elenic-uis in a disorderly way, resulted in the 
mixed population of the lowdand.s or the littoral Filipinos. The Chinese 
have been almost continuously enie}ing the Philippines, and their types, 
the Iberian^ Cro-Magnon, Alpine, B. B, B., and Adriatic, whicli are but 
modified Europc^ans. have fused with the others. The more recent oc- 
cupation of the Archipelago has brought the pure Iberian and its blends 
with the Alpine, B. B. B., and Adriatic, as well as some Cro-Magnon 
blends into contact with the littoral people, and the Manila Students and 
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Morgue subject.^ i-epresent random samiileti in two small selected strata 
of this composite j^opulation. Even though all European types origi- 
nated primarily by the union of two divergent forms similar to the jN'ordie 
type of Denniker and the Primitive ty]ie herein described, yet the above 
inferences need nor be vitiated thereby because the ty2)es of Europe had 
become distinct )iy isolation, etc., before rating the East^ and all of 
these may not have reached the Pacific in the successive waves of migra- 
tion eastward. 

IV. GnOIJP AVERAGES. 

Each measured character will now be examined by averages for the 
wliole of each group,, beginning with stature : 

Stature. 


1 

, No. : 

1 

Sex. , 

Group. j 

1 Minimum. 

Mean. 

Maximum.! 

1 1 

47 , 

i 

d . 

Malecon Morgue 

148.0 

160,5 j 

174.0 

; 10 ‘ 

1** 

Japanese 

153.5 

1G1.7 

171.0 

' 377 1 


Manila Students, 

146.0 

163.3 

178. 0 

, 104 1 

S 

Igorots 

1 135.0 

} 154. 0 

170.0 

• 22 , 

$ 

Malecon Morgue 

! 142. 0 

} 153.0 

161.0 

1 ^0 : 

2 1 

Igorots 

1 142.0 

, 146.7 

154.0 

1 


Tlie stature of the Students exceeds that of any other group, which 
may be interpreted in terms of better nurture, or of mestizo blood, or of 
both, probably the last. The stature of the Igorots is less than that of 
any other group, and is probably due to the predominance of the Austral- 
oid and Primitive types, although nurture may play a part. The Japa- 
nese are taller than the Igorots, because they have a greater proportion of 
European blood (Iberian, Alpine, etc.), for here nurture could hardl}^ 
exert a different influence on the two groups, although it may have. 
The Malecon Morgue group has a greater stature than the Igorots for the 
same reason. They are undoubtedly a poorh' nourished group, yet their 
nurture has not reduced the stature to that of the Igorots. Generaliza- 
tions such as those just given may not be justifled when so few individuals 
are under consideration, but the indications point strongly to the infer- 
ences stated. 

Cephalic indecs of the head — not the skttU indeoi. 


No. 

1 Group. ! 

Minimum. 1 

Mean. 

Maximum. 

46 1 cf' ‘ Malecon. Morgue ___ 

72.19 ; 

81.99 

92.85 

! 10 

cT j Japanese __ 

71.3 1 

77.65 

84.6 

377 

cf 1 Manila Students j 

72.0 j 

m.1 \ 

98.0 

104 

cf ! igorots ^ . , . ■ ' 1 

1 7A7 j 

77.6 

86.0 

21 

2 1 Malecon Morgue _ , , i 

1 76 0 

81.85 i 

Qrt A 

10 

9 i Igorots » 

{ ' ■ 

1 , «;o 1 

77.5 i 

0 

81.0 
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Tiie Igorots and t>.e Japai'.ese are so nearly identical in cephalic index 
th.at they must i;e related people? it' head form is a criterion of type^ and 
ax tije present tiiiie it i's one of xiie best criteria in use. The presence of 
the Iberian and Australoid type?, wmicli have similar head foiins among 
both the Japanese and Igorots. readily accounts for liie relationship. The 
Moa*gue and the Student groups have almost identical cephalic indices, 
and their heads are wider than the others. This is no doubt due to a 
great preponderance of ilie Primitive, Modined Primitive, Alpine, B. B. 
B., and Adriatic among the littoral Filipinos. Xurture could hardly 
exert an influence on head form, but distortion by the sleeping position 
in infancy and childhood should be considered as a factor, especially in 
extreme brachyeephaly. There are, however, broad heads with no ap- 
parent distortion; tlierefore distortion will not account for all broad- 
headedness. 

Head l€7iffth. 


No. 

Sex. 

Group. 

Minimum. ' 

Mean. 

Maximum. 

■46 

€ 

XIalecoii Morgue 

15. S 

17.9 

20.5 ; 

10 


, Japanese 

17.5 , 

19.1 

20. 6 ; 

S77 


Manila Students 

16. S 

IS. 4 

20.5 

104 ‘ 

€ 

Icj:orot« 

16. a 

IS. 8 

20, 1 i 

21 1 

9 

Ma'.eroii Murg\.<' 

16.3 

17.5 

IS. 6 

10 i 

9 

Igorots — 

17. .5 

18-2 

19.2 


The head length eonfomis cry-h.nlic in ilex in tl;at the long headed 
Japanese and Igorots are m-'-.-'^-rplinlic. axid xliu shccTer headed Morgue 
and Student- arc braehycephalic. The Japanese have the longest heads, 
aliliough they are nor much longer than the Igorots. The range of 
variation is greater for ilie !Morgue males than for any other group as 
indicated by the njiuimum and maximum iicad length. The shortest 
head occurs among the male !Morguo subject?, the longest among the 
Japanese. 

Head breadth. 


1 No. 

Sex 

Group. 

Minimum. 

Mean. 

Maximum. 

■ 46 ■ 


Malecon Morgue 

13.4 

14.7 

16.0 

10 , 

z 

■ Japanese 

14.2 

14.8 

15.6 

i 377 ; 

e 

; Manila studenw 

13.5 

16.1 

16.9 

! 104 i 

cT 

! Igorots ' 

13.4 , 

14.6 

15.9 

21 ' 

9 

1 Maleeon Morgue 

IS. 2 

14,3 

mi i 

10 

9 

Igorots 1 

13.7 

14.1 

14.4 : 


The broadest heads are found among the Students and the narrowest 
among the Igorots, although the Japanese and Morgue subjects are bur 
little broader than the Igorots. The narrowest head occurs among the 
female Morgue subjects, and the broadest among the Students. The 
female Morgue subjects have the greatest relative range of variation in 



320 


BEAN. 


head breadth as indicated by the minimum and maximnm, but the Stu- 
dents have absolutely the greatest range of variation, which they should 
have because of the greater number of individuals under consideration. 
Both the head length and the head breadth of the Students are greater 
than that of the Morgue subjects, therefore the Students have larger 
heads than the Morgue subjects. The Igorot head is about the size of 
the Students but is longer and not so broad. The Japanese head is a 
gi‘eat deal longer than and almost as broad as the Students. The female 
head is smaller than that of the male in both dimensions. 

Xasal uidex. 


i No. 

1 


Sex. 

j Group. 

[ Minimum. 

Mean. 

Maximum. 

i 


d 

i 

t Malecon Morgue 

...1 

55.1 


84.4 

110.0 

' 10 


d 

j Japanese 

-j 

04.0 


80.7 

100.0 

: 377 


d 

‘ Manila Students 

1 

60.0 


82.6 

105.0 

1 104 

1 

d 

Ii'oror.'s 

! 

72.0 


92.7 

115.0 

j 2-i 


$ 

Malecon Morgue 


66.0 


83.1 

133.0 

: 10 


$ 

' Igorots 

-i 

88.0 1 


95. 5 

100.0 

' : 


— 







J 




The high nasal index is largely conUned to the Igorots, although the 
Morgue has a higher index than the Students or the Japanese. Nurture 
can have practically no influence on the nasal index., hence this is a good 
criterion of type. The female Igorots have a higher index than the 
male^ whereas the female Morgue index is less than the male; therefore 
no conclusions are reached regarding the sexual relations of the nose. 
The Japanese have the least index^, which indicates a greater proportion 
of European blood if we accept Eisley^s conclusions following a study of 
the castes in India. However, it may be only a greater proportion of 
Iberian in the Japanese which causes the low index, because the Iberian 
nose is narrower than the other European types, and the Iberian is present 
among the Japanese in a greater proportion than in the other groups, 
although the nose of the Japanese Iberian is wider than the Iberian type 
of the other groups. The greater proportion of Iberian among the female 
Morgue subjects may account for the nasal index being less with them 
than with the male Morgue subjects. The difference between the min- 
imum and maximum indicates greater diversity of nose type among the 
female Morgue subjects. 

Xose length. 


No. 

Sex. 

Group, 

■ 

Minimum. 

Mean. | 

Maximum. 

'47 

d 

Malecon Morgue _ 

3.80 

4.66 j 

5.30 

10 

d . 

Japanese 

4.10 

4.56 1 

5.20 

377 

d 

Manila Students 

S.60 

4.56 ; 

5.80 

104 

d 

l^rbts 

3.20 1 

4.10 1 

4.80 

f ,'22 

. ' 

MaJecon ^orgi»e 

3.30 i 

4.44 ! 

^ 5.50 


. 

i;, , ,, 

‘ 

3.60 

j 8.«0j 

4.10 
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The ilorgue subjects have the longest noses, the Igorots the shortest, 
and the Japanese and Shidents are intermefliare with noses of equal 
length. The noses of the women are not so long as those of the men. 

Xose breadth. 


Xo. 

Sfcx. 

Group. 

Minimum. 

Mean. 

Maximum. 

47 . 

C* 

Mrtleuon Morgue 

2.70 

3.92 

: r1. 20 

10 

r' 

Jiipsinese - 

3. 40 

3.66 

4. 10 ^ 

377 


Manila StudenTs 

? «¥l 

3. 76 

4.60 , 

104 


I^rorott! 

3. 2u 

3. SO 

4. CO 

22 

$ 

Malecon Morjjue 

- 2. bO 

3.60 

4.10 

10 : 


Jgorola 

:;.30 , 

3.63 

4.00 : 


The Morgue subjects have the broadest noses, followed by the Igorots, 
tlie Students and the Japanese in order of breadth, the Japanese haring 
the narrowest noses. The greatest extent of variation is in the Morgue 
subjects, among whom the- broadest and the narrowest no'^o is found. The 
women have narrower noses than the men^ and the nose is smaller through- ‘ 
out. The Igorot women have wider noses than the Morgue women. 

Mead height. 


1 ■ - - 

i Xo. ' Sex. Group, Minimum. Mean. Maximum. 


■Ji c' MaliX'on Morcnc- V2.c UJ. 1 

10 13,: 13.3 13.7 

ii.>4 r’ 11.4 1*2. 9 13. ‘ 

21 ^ M.*ik*i‘OU Mt-ru'ic* 11. > 12-6 13.6 ^ 

10 ? I wots 11.9 12.3 23.1 j 


o72 c" .-r.iaeiits 12. 1 13.1 13.9 ; 


The Japanese have the highest heads^ and the Students and Morgue 
males come next witli slightly less, the Igorots having the least height 
except the women. The liigliest head tliar of a Morgue male, and the 
lowest that of an Igorot. 

Minimal frontal diameter. 


Xo. 

Sex. 

Grfuip. 

Minimum. 

Mean. 

Maximum.' 

42 

d 

Male<'On Morgue 

0.1 

10.4, 

11.8 '| 

10 

d 

•iapariese 

10.1 

10.8 , 

11.6 i 

104 1 

d 

Igorois 

0.3 i 

10.3 i 

H.6 ; 

/21 

$ 

Malecon Morgue 

I S.8 ' 

10. U ‘ 

10.9 1 

30 

? 

Igorots 

9.7 

10.3 j 

u.o j 


The Japanese have the widest foreheads, and the Igorots the narrowest, 
except that the forehead of the female Morgue subjects is narrower than 
the Igorots, If this is compared with the maximum interzygomatic 
breadth, practically the same relation is true. 
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J aierzygouiatic breadth — ( maxiniuhi ) . 


No. 

Sex. 

trronp. 


1 

, Minimum. 

1 Mean. 

1 Maximum. 

! 

41 


JMak^eoiJ Morgue 


12,0 

13. K 

i 

1 14. 6 

10 

c 

' Jtipanese 


_| J3.0 

14.4 

i 15. 1 

! 104 

' 

cf 

j Igorots 

— 

12, 2 

13. fJ 

1 14.9 


? 

, Muleeon M<irgue 


-1 12.3 

13.1 

15. 0 

i 10 1 

$ 

' Tt-'.'--*' 



' 12.0 

13.1 1 

i 13.6 

372 


; ■ ‘ J . -■*: 

- 

12.1 i 

1 ! 

13.6 1 

15.1 1 


The face of the J ai)anese is considerably wider than that of the Igorots 
which is not so wide as the Morgue subjects, but the same as the Students. 
The face of the women is narrower than that of the men. 


"Nasion hair line. 


I No. 1 

Sex, 

Group. 

Minimum, j Mean. | 

Maximum. 

i 46 

cT 

, Maleeon Morgue 

4.6 1 6-7 j 

8.5 

1 10*1 

^ \ 

Japanese 

5.8 ! 7.0 : 

7.9 

1 104, 

d 1 

Igorots 

5.8 j 7.1 i 

8.8 

[ 21 1 

? i 

Maleeon Morgue 

3. 8 1 6. 1 1 

8.0 

i 10 1 

o 

Igoroi.< ' 

6.0 ' 6.3 

6.6 


The Igorots have higher foreheads than the others, but they are almost 
equaled by the Japanese. The forehead height is less for the women 
than for the men. 

Chin-nasion, 


: No. 

Sex. 

j Grouji. 

Minimum. 

Mean. Maximum 

1 

46 

cf 

Maleeon Morgue ^ __ , 

9.2 

11.0 j 

13.0 

10 

cf 

Japanese 

11.0 

11.8 ! 

13.0 

104 

cf 

Igorots 

9 4 

10 S ' 


21 

? 

Maleeon Morgue 

7.2 

10.2 j 

U.4 

! 10 

9 

Igorots 

9.8 

10.3 1 

11.0 

; 372 

d 

Manila Students 

9.7 

11.11 

1 

12.7 



Morphologic face indeas. 



1 No. 

1 

Sex. 

Group. 



Mean. 

i ' 

41 

d 

Maleeon Morgue .. 



79.7 

10 

i 

Japanese 



81.9 

79. 4 

104 j 

' d 

Igorots _ _ 

372 1 

: 'd ■ \ 

Manila Students 

81. 6 

21 ! 

9 ! 

Maleeon Morgue : 



77.8 

.“^1 

, ^ i 

Igorots ■ 

— 


78.7 
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The absolute face height { eliin-nasion J and rlie relative face height 
i niorphologic face index,) are greater for the Japanese than for any other, 
the Manila Student? being -ec-ond and the ilorgae male third in this 
factor. The Igoroi males iiave the shortest face, although the Igoroi 
females have a longer face than the Morgue females, who have the 
shortest face of all. 

Ear lejjath. 


.Vo. 

Sex. 

Gronji. 

Mininrim. 

Jloan. 

Maxiniuin. 

45 


Maleeon Morgue 

5. 0 

K.l 

7.1 

in 


Japanese 

5 ;4 

0.3 

U.T 

i(y 


Igorots - 

5. u 


r.n 

22 


Malecon Morgue 

4.»’» 

5.y 

7.3 

20 

? 

Igorots 

Ft 2 

1 5.t; 

«.o 


Ear breadth. 


: 45 ■ 

e 

Malecon Morgue 

3.1 

3.0 

4.3 

' 10 ! 


Japanese 

3.2 

3.4 

3.6 

; 104 , 

cT 



2. 7 

3.2 

3.S 

I 22 

? 

Mi.'.tcon Morgue 

2. s 

3.4 ’ 

4.2 

: 10 , 

$ 

f Igorots 

3.0 

3.2 

3.5 


The Tgorot? with the shortest ears have also the narrowest, but the 
Japanese with the longest ears have not such broad ears as the Malecon 
Morgue subjects. Tlie longest ear and the shortest ear are found among 
the Morgue females, the widest ear is on a Morgue mak', and the 
narrowest on an Igorot male. 

Month breadth. 


Vo. 

.Sex. 

Group. Minimum . 

Mean. 

Maximum. 

47 

cT 

Malecon Morgue ' 

3.0 : 

4,9 

6.0 

10 ; 

c?* 

Japanese-- i 

4.3 : 

5.0 

5.6 

69 

d* 

Igorots : 

4.0 

4.8 , 

5.3 

21 

? 

Malecon Morgue ' 

4.0 

4.7 

6.0 

10 

? 

Igorots 

3,b : 

4.4 

5,0 



Upper Up breadth. 




s 

j 49 ! 


Malecon Morgue : 

0.4 , 

1.0 i 

1.4 I 

! 10, 


Japanese -j 

0.6 ! 

1.1 1 

1 1 

69 1 

d 

Igorots 1 

0.S 1 

1.2 

1-3 ! 

! 21 

$ 

Malecon Morgue -{ 

0.6 

0.9 

! 

1 10 

$ 

' Igorots - j 

0.S ’ 

1.1 

1.3 ! 

i : 


' 

1 




The mouth of the Japanese is the widest, but the others are almost as 
wide, except the Igorot women, who have very narrow mouths. The lips 
of the Igorots are the thickest, and the lips of the female Morgue subjects 
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the thinnest. However, it is not right to compare the lips of the living 
with those of the dead. There are^ nevertheless^ wide months and thick 
lips among the Morgue subjects. 

Inter-eyc distance. 


No. 

Sex. 

J Group. 

! Minimum. 

Mean. 

Maximum. 

:10 ; 


1 Malecon Morgue 

2. 6 

3.3 

4.3 

10 

cT 

! Japanese 

1 3.0 

3.4 

4.1 

104 , 

c'" 

i Igorots 

2.7 

3.4 

4.1 

22 1 

? 

i Malecon Morgue 

i 2.5 

3.3 

3.7 

10 i 

$ 

1 Igorots 

i 3.0 

i 

3.3 

3. 7 


Eye breadth. 


I 


! d' Malecon Morgue 

2. 5 

2.S 

.3.3 

10 ; cT Japanese 

2.6 

3.0 

3.3 

* 104 1 d Igorots 

2.6 

2.9 

3.5 

; 22 ; ? i Malecon Morgue 

2.3 

2.7 

3.1 

) 10 j $ i Igorots 

; ‘ 1 

2.5 

2.8 

2.9 


The distance between the eyes is so nearly the same that no comment 
is relevant^ except to note tlie fact. There is also little deference in 
cj’c widths although the Japanese have wider eyes than the Morgue 
subjects, and the men wider eyes than the women. The narrowest eye 
is in a Morgue female, the widest in an Igorot male. The narrowest 
inter-eye distance is in a ilorgue female, the widest in a Morgue male. 

Trochanter height. 


No. 

Sex. 

Group. 

Minimum. 

Mean, 

Maximum. 

46 i 

d 

Malecon Morgue _ 

! 72.0 

84.1 

98.4 

10 - 

d 

Japanese * 

— 75.4 

81.8 

88.3 

104 ; 

d 

Igorots 

i 71.7 

79.4 

8«,0 

22 ' 

9 

Malecon Morgue _ 

1 76.4 

77.7 

91.0 

10 

? 

Igorots 

1 

! 68.3 

74.1 

82.3 


Pubic height. 


10 

cf 

Japanese _ 

104 

c? 

Igorots 

10 

$ 

Igorots 




The male Morgue subjects with less stature than the Japanese have 
a greater trochanter height, -which indicates the Japanese to be short 
lagged, or, the Morgue subjects long legged. The women have shorter 
.leg^ than m The pubic height indicates the same relationships, 
T&o, pubis- is itfattiwiy, lower, in the, woinen than in the men. 
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^^ternv^n lichjkt. 


No. Sex, Group. Minimum. MPiin. Maximum. 


i1 z' Mule(‘on Morgue 121.0 ISu.y li7. U 

30 Japaaej-’o 323.fi 131.2 311.fi 

2U4 laroroT? 1^2.0 325.K 13S.6 

21 X ' Maleeon Morgue lll.o 123. S 142.0 

10 = i Igorots 111.0 11&.4 125.0 


The height ot' the sternum follows the stature, anj is thus different 
from the height of the pjuhis and trochanter. 

Cmhilicus height. 


No. Sex, Tfroup, Minimum. Mean. Maximum. 


. I 

41 , Maleeon Morgue 85.0 ‘ 96.7 107.0 

10 c’ .Tapane«e__ 86.0 93.7 101.0 ' 

104 , IgArr.ts 82.0' 91.5' 302.7 , 

! 21, $ , Malecon Morgue 83.0 91.5* 101.0 

I 10: 9 1 Igorots ' 80.5, 87. 6 96.fi ' 

I I *, 


The height of the umbilicus has inverse relation to stature, the 
greater the latter, the less the former, e.xcept tliat the women with less 
stature than the men have a lower umhilious, Imc it is relatively higher 
for the ^romeu, uotwitlisranding. 

Till- omithalie inde.v as determined for the Igorots is liigher for the 
women than for the men, and if we may regard the pubic height of the 
Morgue men 1.75 centimeters less than the trochanter height, and the 
pubic height of the Morgue women 2.5 eeutimeters less than the 
trochanter height (the difference found for the Igorots and Japanese) 
then the inJe.v for the women is 53.3 (Igorot women 50.0), and of the 
men, 42.0 (Jgorot men 41.1). which confirms the fact that the omphalic 
index is 3nuch greater in women than in men. This is eorrol, orated by 
further work at present under way. 

Anble height. 


No. 

Stix. 

Group. 

Minimum. ' 

Mean. 

Maxintuni. 

40 

cT 

Malecon Morgue 

4.4 

5.89 

7.5 

10 

d 

Japtinese — ‘ 

5.2 

5.77 

6.1 

33 , 

d 

Igorots 

3.5 : 

5, 40 

: 

22 

9 

, Malecon Morgue 

4.0 

5.50 

7.0 


“The pubic height wa-s not measured in the Morgue subjects. 
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Loicer leg length. 


1 No. 

Sex. 

; Uroup. 

■ 

Minimum. 

Mean. 

Maximum, 

ii 

d 

I Malecon Morgue 

30.0 

3S.8 

■18. 0 

, 10 

c 

Japtiness — 

33.0 

37.5 

41.3 

1 104 

cT 

Igorots 

31.6 

36,0 

42.6 

I 22 

? 

! Malecon Morgue 

33.0 

35.5 

40.0 



Upper leg length. 



1 

i 44 1 


Malecon Morgue 

32.0 

39.4 

I 1 

48. 5 

10 

d 

i Japanese 

35.4 

1 49.5 

44.7 

' 104 ! 

d 

I Igorots 

29.0 

1 38.0 

44.0 

j 22 ' 

9 

1 Malecon Morgue 

20.0 

36.5 

48.0 

10 

$ 

Igorots 

1 

30.8 33.9 

1 

39.7 


The ankle height of the Tgorots is less than that of the others, as is 
to he expected from a previous comparison of the Igorots ■with other 
people. The lower leg of the Morgue males is longer than that of the 
others, ahsolntely and relatively, and the females,' although not so long 
as the Igorots and J apanese, are relatively longer. The upper leg length 
of the Japanese and the Morgue males is the same and it is greater than 
that of the Igorots. The upper leg length of the Morgue females is 
greater than that of the Igorot females. The craral index (tibio-femoral) 
is greater for the Morgue subjects, -which may be due to the greater 
proportion of Primitive and Australoid types among them, because these 
types have a higher eniral index than any others. 

Band length. 


So. 

Sex. 

Group. 

Minimum. 

Mean. 

Maximum. 

48 


Malecon Morgue 

15.4 

18.3 

21.0 

10 

d- 

Japanese 

16.0 

17.2 

19.0 

104 

1 (f 

Igorots ; 

9.3 ! 

1 16.3 

20.0 

22 ‘ ? 

Malecon Morgue 

16.0 ! 

17.3 

19.5 

10 


Igorots 

11.8 

15.1 j 

17.0 


The hand of the Morgue males is the longest, and that of the Igorots 
is the shortest, as would be expected from a previous study of the Igorot 
hand, which is very short. The relative hand length (relative to stature) 
is the same for Igorots and Japanese, 10.6, but it is greater for the 
Morgue subjects, 11.3 for males and 11.5 for females. 
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Forrm'tti lenpih. 


Xr». 

r/j 

‘Troujf. 

Minimiiiu. 

Mean. 

Maximum. 

4S 

€ 

Malet'on Mowie 

’>2. U 

24.7 

*27. 5 , 

JO 


Japanese 

1\ 7 

22.2 

24.5 

104 


' Igorots 

15. i* 

22.4 

27. 5 ' 

*22 

$ 

' Maleron Morgue 

‘2u.O 

•22. 3 

24.5 

30 

? 

Igorots® 

17. 'r 

20.5 

22. 9 


V ppi i* fi rui length . 


4.^ c , Malecon Morgue Hl.l 

i 10 c Japanese 

lo4 c’ Igorots i^O 

*22; $ Malecon Morgue 25.0 ‘is.ti 36.0 

10, ? Igorots 24.3 27.1 30.3 


The forearm of the Japanese and Igorot is the same, but the Morgue 
males hare longer forearms. The n 7 *per arms of the J apanese are longer 
than the others, and the Morgue males are slightly longer than the 
Igorots. The Morgue females are longer in each than the Igorots, but 
Tht: forearm is relatively longer than the upper aim. 

Irrespective of n-pe, the Japanese have longer upper arms and short 
iiands. Are these racial traits? 

The brachial index f radio-humeral) is 79.3 for the Morgue males. 61.7 
for the Japanese, 7G.*2 for the Igorot males, 77.9 for the ^Morgue females, 
and 75.6 for the Igorot females. The Japanese have either unusually 
short forearms, unusually long upper arms, or both, probably the last. 


Shoubhr bread th ttips of acromion pr<>efs><€J>‘ i . 


No. 

Sex. 

Group. 

Minimum. 

Mean. 

Maxim'ini.j 

47 

d 

MalecoD Morgue 

27.0 j 

32.0 

i 

37,5 

10 

cT 

Japanese 

33.4 1 

37,1 

39.4 1 

KM 

cT 

Igorots 

SO-5 ' 

34.7 

39.0 

22 

9 

Malecon Morgue 

26.0 i 

29.6 

32.3 

10 

$ 

Igorots 

29.2 , 

32.0 

32.8 1 



Hip hreadtk {iliac < 

rrests) . 



47 


! Malecon Morgue 

23.9 

■2'‘.,*2 ' 

oi. 0 

10 

‘ S' 

1 Japauaese 

■25. S 

27.6 ; 

; 26. 7 I 

104 

• d 

1 Igorots 

; 21.7 1 

25.6 

29.8 ; 

22 

i ? 

: Malecon Morgue 

24.0 ! 

26.0 ; 

29.6 i 

10 

1 ^ 

j _ _ 

1 Igorots 

' 23.7 1 

} 

26,0 

28.0 ! 

1 


The Japanese have both wide hips and wide shoulders, whereas the 
Morgue subjects, both male and female, have relatively narrow shoulders 
compared wdth the Igorots. The relative hip-shoulder breadth of the 
Morgue females (88.*^) is less than that of French women (91.8) or 

87002 7 
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Belgian (04.5).. and that of the Igorot Avoineii is much less (81/^). The 
difference is due more to the shoulder breadth than the hip breadth, 
although the latter is also less for Tilipinos than for Europeans. The 
Japanese have relatively broader hips and shoulders tlian either tlie 
Europeans or Filipinos, and the relative shoulder bi’eadth is much greater 
than the relative hip breadtli. The Igorot is similar to the Japanese. 

jRelativc shoulder breadth (relative to stature). 


No. Group. Sex. Breadth. 

, , - 

1 47 ' Morgue - — ? 10. 

10 ' Igorot 1 ? I 21.8 

; 30 , French* — ; $ 10.3 

! 47 j Japanese ! d 22.9 

i 10 1 Morgue | d 19.9 

} 104 I Igorot ! d I 22.5 

1 40 1 French* | cf I 18.9 

I ' i I 1 


Relative hip breadth [relative to stature). 


47 

Morgue 

d 

15.9 

1 10 

Japanese 

d 

17.1 

104 

Igorot 

d 

16. « 

, 40 

French* 

d 

16.9 

: 47 

Morgue 

$ 

16.0 

t SO 

French*— 

$ 

18.4 

I 

Igorot 

9 

17.7 


“Topinard: d’ Anthropologie Gfindrale. Paris, ISSB. 

SUilMAEY. 

The characters that differentiate the Japanese from the other groups 
are : cephalic index^ which is the same as in the Igorots, but different from 
the others; long, high head and wide forehead; narrow nose, relative to 
the other groups ; face both long and wide, but relatively longer than that 
of the other group.s; relatively long ears; wide mouth; wide e3^es; high 
sternum; relatively short forearm and lower leg, and relatively long 
upper arm and upper leg; and absolutely and relatively wide shoulders 
and hips. With a stature about the same as that of the Iberian and 
other characters simulating the European, the Japanese resemble the 
European more than do the other groups. * * 

The characters that differentiate the Igorots are: small stature; long, 
narrow head; exceedingly wide nose; narrow month; short hand; and 
wide shoulder. These all indicate the predominating influence or presence 
in great numbers of the Australoid, 

The differential characteristics of the Morgue subjects are: broad 
head; cephalic index about the same as the Student; large nose, broader 
^d longer than, any other group; narrow eyes; high trochanter (long 
loi^r; eistaemiti^) ; mgh umbiiieus; relatively long lower legs, forearms, 
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ankles and hands ; and narrow shoulders- The discordant composite may 
be due to the large number of Iberian^ Primitire and Australoid of 
comparatively pure type- although nurture can not lie excluded as a factor. 

The Students are characterized by tall stature; large, broad head ; and 
other features that are more or less intermediate between the other groups. 
They j)robably represent a greater fusion of the European and Eastern 
types than the other groups, tvith a predominance of relatively tall broad 
heads. Xuruire may have produced some effect in molding this group. 
The broad head may be due to studious habit, and the greater stature to 
better nourishment ; but I am inclined to believe that both are due to the 
Chinese and European tjT>es as exhibited in the Alpine, B, B, B., and 
Adriatic, as well as in the majority of the blends. 

The final conclusion, reached after a study of the four groups of indi- 
viduals herein described, is that tj^pe has a greater influence than nurture 
during short periods of time, a few hundred or even a few thousand years. 
During the longer periods of time, especially with great change of 
soil, food and water, as well as soeiologic and. economic condirions, nurrure 
may play a greater role than type, although it can act only upon the 
elements present. Altering the words used, it may be said that during 
hundreds, or even thousands of years, heredity through variation is more 
important in molding the type of a people than is environment through 
modification ; whereas environment may be of equal or greater importance 
during longer periods of time, especially if conditions are such as to favor 
rapid changes, eirlier Through stress and strain, or by different conditions 
of climate, soil, food, and drink. 

It is a notable fact that the mestizo of the Iberian type presents a very 
unfavorable picture as seen from the results of my studies, whereas mesti- 
zos of the Alpine, B. B. B., and Adriatic types give a very favorable 
impression. The Iberians are small, delicate looking individuals with 
long, thin chests of the "habitus phthisicus:" TO per cent of those meas- 
ured in the Morgue died of tuberculosis; they form a greater percentage 
of Morgue subjects than of Students : they have the worst teeth and the 
lowest class standing of all Students: and they have practically disap- 
peared from among the Igorots, either by absorption or by elimination 
through disease or otherwise. 

On the other hand, the Alpine, B. B. B., and Adriatic are the most 
robust looking individuals ; their stature is greater than that of any other 
types; they foiTu a large number of the Students and practically never 
are found in the Morgue;* they have good teeth and their class standing 
is the best. These differences may be due to environment, but tj-pe is 
also a factor. * ^ 

“They do not reach the Morgue probably because they are of the better 
classes and are cared for by friends. 
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VI. THE EEL.VTION OF MORPHOLOGV TO DISEASE.* 

In a previous -work (I. Filipino Types. Manila Students) I desig- 
nated the types selected as new or elementary species, and suggested 
that some of the tj'pes might be true systematic or old species from 
which the new elementary species have been derived. The present work 
not only confirms that idea, but enables the two kinds of species to be 
differentiated. The Primitive and the Iberian may be called systematic 
or old species, whereas the Alphine, B. B. B., Modified Primitive, 
and Adriatic are elementary or new species which are at present in 
process of formation and are therefore not so stable and definite as 
the other two. The Australoid and the Cro-Magnon are inteimediate 
between the old and the new, but they are fairly stable and may be called 
systematic species. The Blends represent what will probably.be the 
elementary Filipino species, or the Filipino race, of the future. 

Great interest attaches to this classification because of the association 
of different diseases with the Iberian, Primitive, and Australoid, as well 
as with the Blends. Sufficient numbers of the other species, if we may 
eaU them such, were not found in the Morgue to justify deductions. 
The following tables give the actual number and the percentages of causes 
of death for each species ; 

Filipino species of man with cause of death — MalecoA Morgue, 1907-8. 


NUMBERS ARE ABSOLUTE. 


Species. 

Tuberculosis- ] 

Beriberi. 

3 

§ 

OQ 

Chronic ente- 
ritis. 

Septicaemia. 

a 

1 

<1 

Carcinoma. 

Pyaemia. 

Chronic ne- 
phritis. 

Other dis- 

eases. 

Total. 

Ib^rtajQ. or Moditorranean „ 

9 


2 

1 




1 



IS 

PriJUitiTe - — 

1 

4 




1 



1 

7 

14 

Australoid 


2 


1 


1 

1 




7 

nit^Txci .... 

14 

2 

2 


2 


1 

1 

1 

4 

25 

Othertt _ _ _ 

s 

1 


1 

1 

1 




2 

9 




1 """"" 




— 




Total 

27 

9 

4 

3 

3 

3 

2 


2 

15 

68 

I 


PEHOBNTAGBS. 


Iberian or Mediterranean _ 
PrimitiTe 

70 

8 

33 

30 

8 

11 

15 

8 

— 

8 

14 


8 

8 

22 

4 

41 

28 

8 

23 

100 

100 

100 

100 

100 

AnfitrAloiA 


14 


14 

4 


Blend . 

56 

33 

8 

8 

11 

4 

Others , . _ .. 

11 

11 

Total 





41 1 

m 

6 



5 

■ 




100 


; * Presented before tbe Manila Medical Society in May, 1909. 
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The majority of death? are caused by clironie affections. Tuberculosis 
heads the list 'mtli 41 per cent of deaths, beriberi follows with 14 per 
cent, and then, in the order given^ come senile debility, 0 per cent, 
chronic enteritis, 5 per cent, septicaemia, 5 per cent, accident, o per cent, 
carcinoma, 2 per cent, pyaemia, 2 per cent, chronic nephritis, 2 per cent, 
and other diseases, IS per cent. The other diseases include 1 case each of 
heart disease, uraemia, diabetes, asthma, meningitis, chronic rheumatism, 
haemorrhagic purpura, tt^hoid ferer, influenza, myocarditis, bronchitis, 
chronic cystitis, liver abscess, and insanity. The clinical diagnosis was 
confirmed by autopsy in only 23 cases, and these are given at the end of 
this work- 

The most significant facts are that 10 per cent of the Iberians, 50 
per cent of the Blends, and 33 per cent of the otlxer types died of tuber- 
culosis, whereas only one Primitive and not a single Australoid died of it. 
However, 33 per cent of the Primitive, 30 per cent of the Australoid, 
and but one Iberian died of beriberi. This would indicate that the 
Iberian is more susceptible to tuberculosis than the Blends and other 
types, and the Primitive and Australoid are comparatively free from the 
disease. On the other hand, the Primitive and Australoid are prone to 
contract beriberi, and the Iberian is not. 

I would not draw any far-reaching conclusions from this, but only 
suggest that the species to which any individual belongs should be taken 
into consideration in the etiologj" of such diseases as beriberi and 
tuberculosis. Other factors play a part: we know that the tubercle 
bacillus is supposed to be the cause of tuberculosis, but ure also know 
that the soil must be ready or the tubercle bacillus is of no avail. Eating 
uneured rice is said to be the cause of beriberi, but the physical condition 
of the individual plays an important role. .. If it can be demonstrated 
that the Iberian is sedentary and a house worker, whereas the Primitive 
and Australoid are active open-air laborers : if the Iberian doe? not live 
largely on rice, whereas the Primitive and Aiisti^aloid are iieavy riee 
feeders ; and if more extensive obser\'ations io not corroborate the present 
findings, then the suggestion fail?. It is pur forward simply as 'a 
plausible factor in the etiology of the two diseases, tuberculosis arid 
beriberi. 

We have, in conclusion, the following inferences : 

The Eilipinos were originally composed largely of two systematic 
species of man, which I have termed Primitive and Australoid, To these 
have been added Chinese and European elementary species, especially in 
the cities and along the littoral of the Islands. 

The elementary species represented by the European and Chinese are 
now in greater abundance than the systematic species, and the blends 
constitute about one-half of the littoral population. 
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The European mestizos and the blends are apparently more liable to 
tuberculosis, whereas the original Filipinos are comparatively free from 
the disease, but succumb more frequently to beriberi. 

XECBOPSY RECORDS ^ OF FOUR IBERIAX FILIPINOS — MEDITERRANEAN RACE. 

jiargus Xo. — Clinical diagnosis: chronic tuberculosis. Anatomic 
diagnosis: pulmonary tuberculosis: tuberculous enteritis; postural con- 
tractures ; tuberculous kidneys. 

Morgue No, ISO, — Clinical diagnosis: pyaemia genital organs. Ana- 
tomic diagnosis: pneumonia of left lower lobe and part of left upper 
lobe ; chronic splenic tumor ; acute nephritis ; perineal and scrotal abscess ; 
gangrene of penis ; peritoneal adhesions. 

Morgue No, 188 — Clinical diagnosis: pulmonary tuberculosis. Ana- 
tomic diagnosis: chronic ulcerative tuberculosis of both lungs; chronic 
obliterative pleurisy right side: myocarditis and dilation of heart; fatty 
degeneration of kidneys; chronic splenic tumor; amoebic ulceration 
rectum. 

Morgue No. 200. — Clinical diagnosis: intestinal tuberculosis. Ana- 
tomic diagnosis : chronic pulmonary tuberculosis ; acute nephritis ; acute 
and chronic anicebie dysenteric ulcerations large bowel. 

NECROPSY EKCOltDS OF 5 PRIMITIVE FILIPINOS. 

Morgue No, 22, — Clinical diagnosis: meningitis. Anatomic diag- 
nosis: acute fibrinous and hsemoixhagic pleurisy right side; small ab- 
scesses left lung; accessory spleens; ulcers over left elbow; retention 
cysts, kidneys. 

Morgue No. 43 . — Clinical diagnosis: none. Anatomic diagnosis: 
broncho-pneumonia right lower lobe; oedema of lungs; healed ulceration 
of large bowel : chronic diffuse nephritis. 

Morgue No, 140. — Clinical diagnosis: beriberi. Anatomic diagnosis; 
beriberi; dilatation of and hypertrophy of all chambers of the heart; 
general anasarca. 

Morgue No, 39 . — Clinical diagnosis: typhoid fever and tuberculosis, 
iriatomic diagnosis: t 3 rphoid fever; acute splenic tumor; typhoid ulcera- 
tions ileum; general gas bacillus infection; post-mortem changes of all 
organs- 

Morgue No, 149. — Clinical diagnosis: beriberi; myocarditis. Ana- 
tomic diagnosis: broncho-pneumonk, both lower lobes; pleural adhesions, 
old, right side; acute splenic tumor; accessory spleen; acute diffuse 
nephritis.' 

NECROPSY RECORDS OF 4 AUSTEAIXUD FILIPINOS. 

. Morgw No:. 29. — Clinical diagnosis: chronic dysentery. Anatomic 
. dia^osifi,; stmcehie dysentery; uleexatioii large- bowel: chronic diffuse 

! ; pern the patbolc^qal departanent of the Philippine Medical 
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nephntis: cTstie kidneys ; uleerative Tuberculosis of right lung; obliterative 

pleurisy, right ; cedema of left lung. 

Morgue o. I2e>. Clinical diagnosis : acute beriberi. Anatomic diag- 
nosis: di atation and softening of the heart: fatty degeneration of the 
ankles; anasarca; large, hard spleen; fath' degeneration 

Morgue JSo. f4o’.— Clinical diagnosis: liver abscess and gall stones. 
Anatomic dia^osis: chronic fibro-pneumonia, left lower lobe; obliterative 

communication into large bronchus; 
chronic diffuse nephritis; chronic endocarditis, mitral valve. 

Morgue Ao. f-iO.— Clinical diagnosis: carcinoma of left cheek. Ana- 
tomic diagnosis : carcinoma of left cheek, face and neck : cedenia of lan^s : 
lealed tuberculosis of lungs ; chronic myocarditis; chronic snlenie hvncH 

plasia; chronic cystitis ; healed ulcerations large bov-el : chronic obb-teratlve 
appendicitis. 

necropsy records of 8 FILIPIXO BLENDS. 

Morgue ^o £J.— Clinical diagnosis: general tuberculosis. Anatomic 
bagnosis: tuberculous pneumonia, left lower lobe: chronic nlcerative 
TuWcuiosis, lett upper lobe; chronic gaseous Tuberculosis, right lung; 
ob Iterative pleunsy, nght side; miliary tubercles, ileum; tubercular 
ulceration, transverse colon ; acute diffuse nenhritis. 

Slorgue No. Clinical diagnosis: tuberculosis and beriberi Ana- 
emic dia^osis; tuberculosis : chronic nlcerative and gaseous, both lungs; 
pleural a^esions, right lung; obliterative pleurisy, left lung; cirrhosis of 
liver, early stage; asearis infection. 

Morgur No. 4-5.— Clinical diagnosis: intermittent fever. Anatomic 

pustular skin eruption 

(smallpox.^) ’ post-mortem changes. 

Morgue No. JrA-CIinical diagnosis : acute enteritis. Anatomic diag- 
nosis: pneumoma lower left lobes: chronic t uheroulosis both upoer lobes; 
acute ententis; chronic diffuse nephritis. 

Morgue ^o. Clinical diagnosis; pulmonary tuberculosis. Ana- 
tomic diagnosis: acute dilatation of heart; oedema of lungs; ascites; 

chronic pnlmonaiy' tuberculosis; chronic diffuse nephritis; fattv degenera- 
tion of pancreas. „ s 

Mojne Xo. £0J.— Clinical diagnosis: pulmonary tuberculosis. Ana- 
tomic diagnosis: chronic ulcerative tuberculosis, lower right lobe: obliter- 
a^’e pleurisy,^ right side; myocarditis and dilatation of heart; acute 
diffuse nephritis; acute splenic tumor. 

Morgw No. SOA— Clinical diagnosis; pulmonary tuberculosis. Ana- 
tomic diagnosis: chronic pulmonary tuberculosis; pkurigr, right side- 
^mc endoc^tis; chronic splenic tumor; acute and chronic nephritis- 
tuhwmloBis of , lumbar vertebra; large psoas abscess, right side. 

^ Uorg^ No. «Ol.-^0linkal diagnosis: pulmonary tuberculosis. Ana- 
tomic diagaoais: pubponaiy tuberculosis; chronic pleurisy, right side; 
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chronic diffuse nephritis; hydroeele.. left side; chronic amcebic ulceration- 
large bowel. 

XECBOPSr BECOEDS OF 2 B. B. B. FEUPIISOS. 

Jiloryiie Xu. -il . — Clinical diagnosis : chronic enteritis. Anatomic diag- 
nosis : tuljerciilou.s enteritis ; tuberculous peritonitis ; chronic tuberculai 
broncho-pneumonia, both lungs ; chronic diffuse nephritis ; hydrocele, left 
side. 

Ifov/Hc A'o. .57.— Clinical diagnosis: pulmonary tuberculosis. Ana- 
tomic diagnosis : carcinoma of stomach; metastases of liver; emaciation; 
chronic tuberculosis of lungs and thorax; deformity from fracture of 
left tibia. 



ILLUSTRATIONS. 


Plate I. Head outlines of Alpine and Primitive types. The solid line is a Primi- 
tive male Filipino, Morgue Ko. 205. The broken line is an Alpine 
female Filipino, Morgue 36. 

II. Head outlines of three Iberian types. The broken line is a Filipino 

female, IMorgue 113. The small solid line is a Fi’ipinc male, 
Morgue IsTo, 76. The large solid line is a Japanese male, yo. 65. 

III. Head outlines of two Australoid types. The solid line is a Filipino 

male, Morgue No. 49. The broken line is a Japanese male, Morgue 

Ko. 11. 

IV. Head outlines of two blended types. The broken line is a Japanese male, 

Ho. 64. The solid line is a Filipino male. Morgue Ho. 50. 

V. Head outlines of a Cro-Magnon and a Blend. The large outline is a 
Filipino male Cro-Magnon, Morgue Ho. 137. The small outline is a 
Chinese male Blend, Morgue Ho. 15. 

Chart 1, Cephalic Index and Hasal Index. 

II. Crural Index. The relation of lower leg length to upper leg length. 

III. Brachial Index. The relation of the forearm length to the upper arm 

length. 

IV. Hip shoulder Index. The relation of the hip breadth to the shoulder 

breadth. 
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GEOLOGICAL RECONNAISSANCE OF THE ISLAND OF 
LEYTE— WITH NOTES AND OBSERVATIONS ON 
THE ADJACENT SMALLER ISLANDS AND 
SOUTHWESTERN SAMAR. 


, By George I. Adams. 

i From the Dhision of. Mines, Bureau of Science . ) 


Little has been piiblished conceming tlie geology of the Islands dis- 
cussed in this report. Jagor. who visitetl the northeastern part of Leyte 
in 1800, noted tlio occiiri'encf of a schist south of 'i’aiiaaan, and described 
Bito Lake near Abiiyog and the solfataras south of Buranon. His 
petrographic spefituoiis were o.xamined !)y Roll). A ^illgle specimen of 
igneous rock from the island of Linia.oaua wa.s described by OelAicke who 
studied Seinjter's collecliou.'. Ahelhi visited aud described tlic Island of 
Bilirau in 18S'A especiallv its sulpiuir deposits. Becker cites passages 
from a manuscript report made Ijv Asiiburner in 1883 on the gold mines 
of the Island of Panaoii. All the publications above mentioned jrere made 
use of by Becker in his report on the geology of the Philippines. In 
treating of the tectonic featnre.s of the islands, he discusses the structural 
relations of the Island of Leyte as surmised by others and adds some 
observations from his study of the maps. In the Atlas de Pilipinas, 
prepared at the Jesuit Observatory in Manila, the conventional sign for 
an extinct volcano is shovm on a general map of the islands near the 
name “Mount Amandiuing.” This symbol, as will be explained later, may 
have been intended to indicate the solfataras south of Burauen. There 
is also a manuscript report by Maurice Goodman, formerly mining 
engineer of this division, of the Bureau, which describes the sulphur 
deposits on Biliran Island and those near Burauen on Leyte visited by him 
in 1909 .. 
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No 2 )revions attempt lias been made to deseri})e tlie physiographic and 
geologic ditfiricts of Leyte and so the present report, altliongli meager, may 
serve as an introdin^tion. nH'onnaissance on which it is ])ased was 

made during April and tlie first half of May, while studying the 

geologic ('onditions governing the drilling of de(‘}) and artesian wells for 
the Bureau of Pul>Ii(‘ Works. Idie island was eireuinnavigated and fifteen 
<'onst towns and three interior towns in the northeastern ])art wer<‘ 
visited. 

21(1 pa . — The liest ma}> of Leyte is hy d’Almoute, ])iihlis]K‘cl on a’ scale 
of [t was evidently used in preparing the one published in 

the Atlas de Filipinas. On it the adjacent Islands of Biliran and Panaoii 
are shown in some detail. The two most notalile errors whieh it con- 
tains arc in the representations of Lake Bito and the Leyte Biver. flagor, 
who visited Lake Bito, has shown that it was drawn too large on Ck^ello’s 
ma}), whieh may have been d’Alnionte’s source of information. ''Fhe 
description of th(^ lake, translated from the Spanish edition of dagor's 
iravi‘ls. is as follows: 

rain having ])ar.sod, we arrived at the Bito River in an hour (from 
Ahiiyog) by an agreeable road and in a banca ascended the river whicli follows 
through heavy vegetation. The margins are low,, level and sandy, and are 
oover(‘d with tall bamboo and reeds. After baling ascended ten minutes the 
way was found obsti’ucted by fallen tree trunks, which obliged us to make a 
detfuir of half an hour on land in order to n‘aeh the river above the obstnu*tion. 
Rafts of bamboo wer(‘ constructed, on which vco journeyed, V(u*t much (‘rowded 
because of their small size, due to the Ihlle amount of, material available. We 
arrjve<l at the lake in ten minutes. To the north and south of tlie lake there 
are hills. Sccmi from the center, the lake is nearly circular and is surrounded 
hy a forest, C'ocdlo ro])resents it too large (4 s(*a miles instead of the one 
which it has). Tt is about 1 league difstant from Ahuyog. '* * * \\q found 

the greatest breadth to be 58o brazils, equal to 1)77 meters pts great(*st hb^adth 
must be a litile more than 1 kilometer) and its length is about l.,007 brazas, 
equal to l.t>K() luelers, or less than a mile. Bqundings showed the bottom to 
incline gradually towai-d the center where th(‘ de]ith is H braziis, equal to 
meters/’ ' ^ , 

Lake Bito will ho correctly shown on a' and (Geodetic Survey 

tdmrt now in preparation for publication. 

There is a general impression among tliose who have an opinion in 
regard to this lake, that it occupies a crater and that the hills which 
surround it are the remnants of a crater rim, hut there is no information 
confirming this. The idea is suggested by the position and appearance 
of the hills in the plain, as- seen from a steamer when leaving Abujog 
for Dulag. The depth of the lake indicates a depression greater than 
would be expected from the grade of the stream. The locality is worthy 
of geologic investigation. * ’ ^ 

* Th^ Leyte River is much shorter tlian is indicated on published majfs, 
and do.es not have its source in Lake Danao, nor is Danao the source of 
the Ctocatpco River, as is shown on some maps. The Cwaasan River is 
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tlie outlet of the lake, and it hows to the east to Amandiuing Lake which, 
in tuin, is the soiiiee of the Binahaan. Lieut. Philip H. Koekstroh, of 
the Philippines Constabulary, kindly furnished this eritieisni, together 
with other information eoiicerning the hot and mineralized springs and 
topographic features of tlie island, and his description of Lake Bito 
corresponds with the one by Jagor given al)ove. On a manuscript atlas 
of tlie Phili]3pines by d'Alnionte, which is now the property of the Coast 
and (Jeodetic Survey, these features of the drainage near Lake Danao 
are shown as here described. The errors in tlie published map may he 
due to the lithograplier. 

There are a number of sectional and route maps made Iw officers of 
the Cnitecl States Army and Philippines Constaliulary, but it is not 
possible at present to compile a satisfactory map. The C^oast and Geo- 
detic surveys now in progress, as well as surveys by the Bureau of Lands, 
indicate that many details of the Spanish maps will be changed when the 
present surveys are concluded and combined. Accordingly, in this report 
only an outline inaj) on a small scale is used, and the reader wlio may 
liavc* a s])ecial interest in the island is advised for the present lo consult 
d'’ Almonte’s map or the one in the Atlas de Pilipinas, wliich was taken 
from d’Almonte’s, and also the Coast and Geodetic Survey charts. 

PhysicHfrfffjIiir and (joalogir disfririr ^. — Xo ]U’evi«)us attempt has lieen 
made to describe llie physiography of Leyte and the only suggestion as* 
to its topographic features is in the disposition of the streams and the 
names of the mountains on the maps. Tin* hachuring of (rAlinonte's is, 
to say the least, misleading, and in the absence of elevations afcomj)any- 
ing the names of the mountains, an iinperf oet idea of the relief is 
presented. The physiographic districts distinguished in this report cor- 
respond eloisely with tlie geologic stnicture and are accordingly indicated 
by the geologic districts on the accompanying outline map. The domi- 
nant feature of Leyte is the Central Cordillera which runs from Cabaliau 
in a north westerly direction through the island and is continued in 
Biliran and Mari}n])i Islands. In addition may be distinguished the 
southwestern semi-mountainous district, the northeastern senii-mountain- 
ous district and the northeastern plains. There are also some littoral 
lowdands of small extent whidi are not sliowm on tlie map. 

C’ENTKAI. COTUULEEUA. 

This district is for the most part rugged and is dominated liy many 
high peaks. Its lowest portion is to the west of Carigara, where it is also 
narrowest. This is the most practicable place for a road to cro.ss the 
district, and a trail now exists which can be developed into a road. 

The trail over the cordillera between Dolores to Jaro is very difficult, 
because of the steepness of the w’-estern slope, and it is impracticable for 
a wagon trail. There is an idea prevalent that a road should be estab- 
lished between Abuyog and Baybay following the river valley in so far 
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as possible. This route has been surveyed by the division of roads^ and 
some money has l)ocn spent in clearing a trails but the route is not an 
easy one and the building and maintaining of a road in this section 
would bo very costly. 

Siiniiai'ly, from Abuyog to Sogod the foot trail is rugged and difficulty 
ami the coast between Abuyog and ninunangan affords no place for the 
c^onstnietion of a road. "With the exception of the route from Cavigara 
westward, it is iHob.-ible thal tl's- (^orclillcra forms a barrier to transporta- 
tion which will prove effective for a very long time. 

Mount Amandvidng. — The only peak of the. Central Cordillera wliidi 
appears to be indicated in the Philippine Atlas as an extinct \uleaiio is 
Amandiuiug. Ko explanation of the reason for this is given and it 
may be that the symbol was intended to show the solfataras of Buraiicn. 
Howo\'er, several military officers who have ascended the flanks of Aman- 
din ing have stated that it has the appearance of an extinct volcjanoy and 
it may prove to be one since there is a hot suljdmr nmd spot on its flank, 
and thoro arc hot springs at the Muirce of a stream which lieads ni Ibis 
p(‘ak and flows towards Jaro. 

nmr Bnraiwn, — The soKatara of Casiboy south of Buraueu 
is indicated on d^Alnionte’s map a.? situated in Mount Himalacagnn. As 
will 1)0 soon from the sncceeding quotalions Hkmu is a second solftara 
near by. 

Iflio following description of these solfataras by Jagor is translated 
from the Spanish edition of his travels in the Philippines: 

‘*Soutli of Burauen rises the mountain rid<re MaTiacap:an,^ on the further slope 
of which is a large solfatiira from which sulphur is ohLained for the powder 
factory cstahlishod iu Manila. the gateway there is seen to the south, 

through i.ho shade of ih(‘ i rot's, a groat while slope of Mount Danan.’* 

‘\At !) oVIoolv wo n'aohod tin* <-ralcr of Casiboi \vlK*ro. iherc is much vegeta- 
tion ainl advanoing to the souili wo saw some sheds in which sulphur is 
suhlininied. A few hundi’e<l ])aoos j«or<^ to ihc south a stream Hows 12 feet 
wide, the water of win'ch is liot. (:>o“ Knaiimur) and deposits siliceous siiitor at 
ilH borders.^’ 

“Kol lowing fiom north lo south along u ravine tlie walls of which have a 
height of from 100 to 200 the vogefation gradually diminishes and the 

rock is so while as lo alTeet the eyes. In places it is of a yellow color duo 
to the buhlimatod suliHnir deposited on it. In many places there rises from 
the ground a penetrating, dense vapor with a pronouneed odor of sulphur. 
Several hundred paces beyond, the valley turns to the left (cast) and widens. 
Here numerous siliceous springs break through the clayey earth which is 
impregnated with sulphur. This solfatara must formerly have been more 
active, The depression formed by the decomposition of the rock has a floor 
‘ coyered with debris and measures about 1,000 feet wide and five times as long.” 

; - the eastern part there are a number of small boiling mud spots. From 
b borders with a stick, water and steam ascend. In some 

? Mount Btiroalacagan oh Abella's map. 
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deep places to the west beds of gray, white, red, and yellow clay lie deposited 
in layers and having the aspect of variegated marls/^ 

'“Exactly to the south in front of the gate-way on the trail from Burauen 
there is a cavern in white decomposed rock, having an opening 25 feet wide 
from which much water which deposits siliceous incrustations flows. The roof 
of the cave is hung with stalactites which are covered partially or completely 
with sublimed sulphur/'’ 

•'Tn the high part of the slope of "Mount Danan near tlie summit so miicli 
sulphur is deposited from the vapors that it can be collected in coconut shells. 
In some crevices protected from the action of the cold air it accumulates in 
thick brown crusts,” 

“The solfatara of Mount Danan is situated exactly south of the other at the 
opposite side of the ridge of the Casiboi. Tlie clay, which remains after the 

siliceous matter has been washed out, is carried by the rain to the valley 

wliere it forms a ])!ain, the greater part of which occupied by the Lake 
Malak.<«an. (!Malaksan signiiies sour.) It is limited by low ground, and its 
extent, which is subject to frequent variations according to the weather, was 
found to be 500 paces long and 100 wide. From the elevation at the solfatara 

there is seen through an opening to the south a somewhat larger lake of 

fresh water surrounded by wooded moxmtains. Its name is Jarnauan. * * * 

Soundings gave the following results: Xear the southern margin, which is 
somewhat more steep than the north, 13 fathoms (equals 21.7 meters) ; the 
gi-eiUc.'.i Icngtii was found to be 800 varas (068 meters) and the width about 
half of this.” 

• Mr. Goodman deserihod the locality as follows; he introduecMl 
some names not contained in dagoi*^? doscriptiun. but the reader will he 
able to reconcile the two description.^ wixlioiit diinoulty: - 

“The earliest indication of our }»roxiniiiy lo .solfataric activity was observed 
when we came to the crossing of the Maiiiit Fiver, about a third of a mile 
south of ^la puerta/ The source of 11m heal and sulpliiir carried by the Maiiiit 
lies in the .=>oIfatara, which is only about a quarter of a mile east of tvhere 
we crossed the river and about 100 feet abov« it, I' lie Tn-oil Crrande, as 
this solfatara is called, is a large l)arreu s^pac** aljoui sno feet long by 500 
fcc*i wide, surface consists of wliite kaolin result iag from ihe ccuTosion by 
acid h'.mes of some volcanic rock, probaldy andc.^ii.*. A ponion of this super- 
li(*iiil lay(*r has uicnistcd upon it a grcxuiish yellow mixture of sulphur anti 
c'hiA, fli'pns.iu>d fj’om llic ‘-ulphiircu-. uhit-h still eiaaiiatc from iniiricTous 

n.ssurcs and crater-like openings in ihe surfan* of this l»arreu aren.” 

••Thc,M‘ opi‘niiigs are of two kind-^-- thy veiit>: m»m whiih g^^ses escape into 
the atnuKplierc wiuhoul the assui-iation of water, ami wet Indes wliic-h are like 
hirgt* t-artlierii caldron.s ionraiuiiig oiiher boiling mud or water. Extending, 
some di'^iam-e around the (irince or the dry vents tbere is u.-ually fornieil an 
incrustation of beautiful yellow crystals of sulphur. The hulk of the sulphur, 
howev-er, lies in the impure clayey mixture distributed over the suif.n-e in 
irregular patches. An uvorage sample of the crust to a deptli of abotit nine 
inches yielded on analysis (56,1 per cent of free sulplmr.” 

“Tire To-od Pequefio is a continuation of the same solfatara, situated to the 
south of and at a lower level than the To-od Grande. It exhibits the same 
phenomena' as the upper solfatara, but is much smaller in area. In one portion 
of the To-od Pequefio is a large cave from the bottom of which issue steam, 
sulphurous, chlorine, and other gases, corroding the sides and roof of the 
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vault and giving t,o it a vari-colored appearance, due to the secondary minerals 
formed. 

“Ahuut half a mile soutlieast of the To-od and separated from it by a Ingli 
ridge of andesib* is anotla^r solfatara called t}i(‘ Pangiijaan.'-' It is situated 
on the southern slope of a slide, al)out, li25 feet high and about 300 feet wid(‘, 
from the si<le,s of which four or liv(‘ larger and s<‘veral smaller vcmts give oil’ 
steam and snlpluirous gases in a cmitiniions How. As at tlu* To-od, th(‘se vetits 
are usually fringed with a sublimate of sulphur, close a])proa<*h to w'hich, 
however, is very diOieuIt on aeeount of the precipitousness of the slide, as 
well as on aeeount of tlx* heat and noxious gases given off. Oeeusionally the 
ehanmd leading to one of these, vents may beconx* (dosed, and the (loiv of gases 
defleeted in another direction, in which event tlx^ rich sublimate wdiicb lias 
formed in ibe nt*ck and about the mouili of the vent becomes covei’ed over wuth 
a ,sul)sc<jnent layer of kaolin, forming a biddmx deposit of almost pure sulphur.” 

”>Sonth and southwest of the twx> .solfataras ar(‘ two small lakes which drain 
that region. The smaller of these, called the Malaksaii, has low and Hat banks, 
is quite shallow, and is about 100 feet long by about 500 feet wide. It.s waters 
are slightly acid, and apparently barren of all living matter. Tlx* larger and 
cleepin* of the tw'O lakes, called tlu* Pangi, is situated about half n mile south of 
Iak(^ ACahiksan, lias high, steep and wooded hanks, and eontains fresh water 
with an MhnndaiUM* of large lish. The approximate altitudes of the two lakes 
ar(* r(*speciiv(dy 1,*23() and 1,U»0 fetd. aho\e sea levid. With the exception of 
a few occasional li^lxu’num who vcmtiire into this country, the entire Tieighlior- 
IkxkI of th(‘ solfataras is uninhabited and uncultivated for miles around.” 

Mount CuhuVutn . — Another topograj)hieal feature wortliy of (leseri]>tion 
is ^r<)uni (^nhalian, \vlii(*li is siiiuited in tlu* extreme southeastern iioiiit 
of tlie islaiul. Lts lotvm* slojxs iiave tlu* characteristics of a volcanic cone, 
but its summit is broken up into irregular peaks inelosing a lake whieh 
evidently (H*eupies the (-rater. To the south and east tlie lower slopes of 
the niounlaiu desecnd gradually to the sea, and to the northeast they 
di'sceud wiili the same regularity to a lowland. To tlie north and west’ 
tlujre are hills wliieh (l(>stroy tlie outline of the (*one. To tlie west and 
east of Ihe mouniain thcwe are hot s]>rings. aiid s<*vc‘ral of ilx* streams 
whieh tlow dowm its lowTW slope are slightly inimM-aliml, so (hat fish 
do not live in them. 

In Hulltdin 111, (Vmsus of tlu* Philippines, 1905, Pov. Hfuhsrra M.as(b 
S. records that it is stated that near (^ahalian th(*r(\ lies an atdive 
soliatara. '‘Phis probably refers to Mount (^ihalian wliic-h, liowT^ver, does 
juH o.xliibit Holiaiaric at'tion. In 1907 it was the (’(‘nt(‘r of a loeal earth- 
quake disturbance wliieli continued from May 17 to 25 and caused 
several large landslides from the peaks of the mountains. The barren 
rock faces and the paths of the descending avahniehea, as indicated hy 
the absence of trees, were clearly distinguisliahlc at the time this recon- 
naissance was made. In the Bulletin of the Weather Bureau for May, 
1907, the reports of this earthquake from inhabitants of the locality 
state . that the disturbance caused some nipa houses to fall, and that on 

* Solfatara of Mount Danan of Jagor^s description. 
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May :3{> the slioeks were .so frequent that the peoi^le liad difficulty iu 
cooking tlieir meals. In his report for May, 190T, Director Algne^ of 
the Meather Bureau, writes coneerniiig the character of the disturbance : 

‘‘Tt is certain that these earthquakes, besides having a very reduced ineizoseismic 
area Mahout 10 kilometers in diameter! must liave proceeded from a center at a 
small depth, since of more tlian sixty disturbances felt in the epicentrimi between 
the 17th and 25th of May, only eight were perceptible in Maasin, 3U kilometers 
distant, and four in the extreme northeast of Mindanao, which is 00 kilometers 
distant.” 

Solfataras on BiJiran Inland . — According to Al)olla tlie central cor- 
dillera continnes to the north in the islands of Biliran and Maripipi. 
He describes the Cordillera of Biliriiii as extending from tlie northwest to 
southeast and lying near the eastern sides of the island, and then curving 
to the south wdiere it terminates in abrupt slopes at tlie narrow strait 
which separates the island from Leyte. 

The active solfataras of Biliran are described by Abella as follows 
(translation from tlie original in Spanish) : 

‘“The most important of all. the one in the drainage of the Caraycaray River, 
is situated iu the place cailt*<l Cajuco on the western slope of jMount Guinon on one 
of the spurs which gives ri^o to :iie (’ailjian ravine. One .sees at that place an 
elliptical space about 100 meters long entirely devoid of vegetation in which the 
rocks are whitened or of variegated cohn*^ produced by the deposits and concretitnis 
of various naturt^«^ which are fuund then*, ainl from some distance tln*re is a 
*notic*-ahle r^ulphurous odor from the fumaTMle^ at vai*i<.us points” 

'file mine San Anionio was l()caT(‘<l on ibis deposit. 

“The solfataras of the C’aibiran River (»eeur principally in three hare spots 
analogous to the one at Cajficao situated parallel to the Ma])uhi ravine on the 
eastern side of Mount CJuinon oppo.^ite tho>e of C’ajdcao, ♦ These three 

s])ots or bare places present phenomena and products similar to the others just 
de.scrihe<L * » * However, the di^^iui (‘grating products of the rocks are here 

more extensive, which seems to indicate that these sulpimr deposits are somewhat 
older than that of the other .slope and are in their period of decline or extinction.” 

Tlio mine Snut-a Rosalia was located on tins dep<»Hit. 

‘‘The snlfataia >.itu;ued in the drainage of the Anas River on the western 
slope of Mount (Juianasan is :,tiil more energetic and important than the one 
iu tlie .Mapula ravine, but on the vdher hand jx>s.sesses a much more ferruginous 
character than the otlier.s.” 

The extinct solfataras which Abella saw arc situated at (^uiso dd 
Monte Panamao near Aluieria and at C*atnion near Xaval. At the first 
he found clays^ oxide of iron^ and pyrite, the soluble sidisranees and 
sulphur having disappeared. The second, which is near the sea and 
awa}^ from any stream, has a eircadar crater-like depression 50 meters in 
diameter and contains some clay deposits, but no sulphur. 

G-oodman, who visited the Island of Biliran to examine the sulphur 
deposits, gives a description of them similar to that of Abella. He also 



noted a eongloinoi'ute on the beach about a halt’ mile north ol Alincna^ the 
honlder.s ol which arc encrusted with deposit of aluminous sulphate, 
p]’o])ab]}' alunogeii, but ot no coiinnercaal iinportaneo. In nddiiioTi he 
refers to a iiot spring near (-atinon with a temperaline of lOT F. and 
containing a small amount of gas, but no sulphur. 

^Sprmg^i: Besides tl)e springs aln'adv uiontioned as associat'd with the 
solfataras on Biliran Island ajid near B>uranen in Leyie ami those related 
to the extinct ynh-anoes, iMount Amandiuing and Mount (■al)alian, there 
is a small hot s]>ring on th<^ west side of the point of land whitii proj(ad;s 
from Leyte op])osite Boro Island in the Biliran strait and a hoi sul])hur 
s]»ring on Mount (,)gris south of Mount ]Sri])ga lielween Ahuyog and J>ay- 
ba}'. ySouih of Abiiyog in the barrio Biienavisia lliein is a cold niimual 
spring. To the west of Alaiigalang, on the west side of tlic Uabayong 
Biver, there are some small and apparently nearly buried bills which -iirc 
probably outliers of the CVnuIillera and at lh(‘ l)’is(< of one of iliese ilicro 
is a cold mineral spring. , ■ 

hjuraus rocks :" — The rocks from (he (i'ordilhnu whicli W(n‘e colitvied 
))y Jagor, were sliidied hy Uolh who slales that 11u;i*(‘ is an a in phi I i tic. 
a)id(-sito at thi' gaii'way of iho nioimlaiu fd' Dagami. livid(‘n(ly he refers 
to 1h{‘ gaieway in iho mountain Ilimalieagan which riagor jiassed on liis 
way (o the solfataras stnitli of Bnramnu sim^e on (-(adlds niap Ihe names 
Dagami and Biiraneu are transposed. Bolh, in his coinmenls, states 
that ihe rock is oxnety like that of Isarog, a dormanl \olcano in ('amarines 
»Snr, and that to iho north of it there is a lapilli formation. This would 
seem to he a pi’oof that there was once an active volcano near hy and 
would sn])])ort dagorV slaleinent tlmt the solfataras an^ in a tauter. In 
another portion of his article Koth writes I hat it is wdl kutvwn that 
Mount Dagami (Ilimalieagan) is an cxiintd vohuno. Goodman found 
andt'silos at a locality near Uh' solfatara. 

yVecording h> Bc('ker’s opitiion .Miolh-Fs doscriptioim of tin* rtx-.ks of 
Biliran Island make U suhsiantially certain that tlioy arc hornblende 
andesites. 

Tile rocks wliieli iho streams lirlng down to llm \ieiiiltles of .Mfingalaiig, 
Dagami, and (Jabalian and which were collected during iiie reconnaissance 
on which this report is based, wore mostly bornliloiule andesibis with a 
few basaltic boulders. 

One of Rothes conclusions is as follows: 

Among the numerous yolcanic rocks which 1 have from the south of Luzon, 
Samar, and Leyte and in the related tuffs, there are represented with few 
exceptions only .two types, closely related, both being ejiaracterized by the presence 
of triclinic feldspars and distinguished one by hornblende, and the other by 
augite; hornblende andesites and augitic andesites or dolorites.” 

; *Iu this paper Kemp^s classification of igneous rocks is followed. The 
jitetro|raphic determinations are by Dr, W. D. Bmith. 
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Sedimentary rods , — Thus far no sedimentary rocks have been reported 
as oeeurring in tlie cordillera in Le^'te* and Abella did not mention any 
in his description of Biliran Island. HoTverer, according to a seemingly 
relialde report, there is an occurrence of petroleum on the east coast of 
Biliran, inland from the sitio Capalis, and it is quite probable that it is 
in sedimentary rocks. 

Tlie eastern flank of the cordillera is buried for a long distance b\' 
the alluvial deposits of the northwestern plains. The western flank from 
Onrioc to Baybay descends to the coast. The places where the relations 
of the sedimeotaries may best be studied have not been visited, -although 
it is cexdain from a few observations made during this reconnaissance that 
on the western flank of the Cordillera there is an extensive series of 
stratified deposits in which limestones are conspicuous. They are more 
fully discussed in describing the southwestern district. On the east side 
of the island vSiinilar limestones were seen at only one locality. At 
Paituicaii point and extending inland to the road between Hinunangan 
and Hinunclaj^an, tlic-’c is a mountain called Patyucan which consists of 
massive and thinner Ir'-ilih-.] linu's'onvs winch onicrop in conspicuous sea 
cliffs. They dip towards the soutli as if they had been given their inelina- 
tion tlirough a subsidence poriplioral lo the volcanic center, l^fount 
Calialian. 

Uriyi}} of ihe Cunlillcra. — ^Tlie ‘trend of the Cordillera, as shown on 
the accompanying dvctcii map, is abiaii N". W. Abella has expressed 
his opinion that Biliran Island is due lo a vnk-anic action and iLai it is 
a part of a volcanic belt which continues to the southward ilirougli Li*yie 
and Pana6ii,aiid the Eastern Cordillera of i<iirtgao (Mindanao) tc* point 
San Agusttn with some similar volcanic manifestations, and to tl.e noiah- 
warcl in the island of Mari]>ipi and others until it coiniCL-ts with the 
active volcano Bulusan in Luzon, being thus situated on one of the vol- 
canic fractures of the Archipelago, i^ecker cites this opinion of Abella 
and also the rather untenable theory of volcanic belts by Koto in his 
"TJeological SiviRiuri* of ilic !Malay Archipelago*’ in which is ineliide*! a 
structural line froiii Ylashaie tiirougli Levic and eastern .dindamio. hs- 
pi‘cially suggesii\o are tlie following remarks by Hceker. 

‘■‘To «iy ihinkiiig too iiiucii eliort has huuIh to 3I1OW imhn.keu ^.-oiitiini'uy 

of volcaiiit* /.Out'S. Fis&\iros occur far more often in parallel :*ysleins Ilian singly 
ana, jus* as aikc‘=^ jump from one fis.'<nrc 01 such a system to another, so, I 
think, do the gi eater volca?nc phenomena/’ 

Much more study will be necessary before the relations of the volcanic 
zone of Leyte are determined definitely and in tlie meantime it will be 
better not to try to extend it too far. In the accompanying map Panaon 
Island is not included in the trend of the Cordillera, since it is not known 
to contain any true volcanic phenonaena and the rocks seen in the 
northern end indicate that it is more closely related to the southwestern 
semi-mountainous district. 
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SOUTILWKSTEKN' SEMIMOUNTAJ XOUS DlSTiHCT, 

1 f llic limits of this district, as shown on the accompanying sketch map, 
are studied, it will hc‘ noted tliat hetweeii (')rmoc and Baybay the (^entral 
(^)rdillera descends to the coast. Accordingly, the soiithwestcTn (livstri(‘t 
is discontimioiis and may he s])olven of as consisting of a nortliem and a 
soutliern part. 

The northern [)art contains a nnrnber of hills and low mountains which 
are in<licate<l on (TAlmonte's map, although no elevations are shown, 
ddiey ar(‘ sittiai(‘d in the western part of the area. The landscape in gen- 
eral ])resents a broken ap[)earanee, and near San Isidro and Yillaba is a 
cogoii hill eountry which formerly contained many haciendas devoted to 
the eidtivation of sugar, (^)miininieation is largely by sea. There is, 
liowever, a trail leading north from Ormo(‘ to Valencia and thence con- 
tinuing nortluvard to the head of the estnary into wiiich the Leyte and 
Palapay Ifivers flow. This trail passes through r(datively low c'oimtry and 
has a branch whieh turns to the ea^stward and crosses the CordiIlm*a to 
Pa]»oo(‘a7i and ('aragara. Tliere are also 1)raiiches from this trail which 
till'll olf al various points to Villaba and Polotnpon, The only inpiroved 
road is one mnvly hiiilt from Onnoe to Dolores, which it will he im- 
praelical)lt‘ to (‘Xieiid (‘asiward over the cordillera to Jaro. Tlu' country 
along lli(‘ frail north from Ornioc will ])rohahly de\(do[> into an important 
agricultural distrii-t, inasmuch as it contains a large amount of valley 
land. At pr(‘senl it is very sparstdy inhabited. 

Tlie southern part of the soutliwestoni district is mort^ mountainous 
than the northern. To iho south of Ihiyliay there is a high ridge whicli 
rinu^ In a sontheasierly direction to a point o])])osite Bate, where there is a 
break in tin* mouniains whi('h is taken ad\aiitage of for a trail across 
lliis peninsular part of Ijoyte, the remaining roads of this area being 
along tlie coast. To the south of this route of tra\el iheri' {irc mmmtain- 
ous ridgrs, om‘ of which lies to llu' north of Maasin and the otluw to th(‘ 
woM of Malitahog. Paiianon Islaml, which is separated from [..eyti* Iw 
a narrow strait, ajipears to a continuation of the mountains whieh 
|>arallel the.i'oast south from Hogod. If we atjaly5!:i‘ the coast line of 
Leyte and judge of the trend of tlu^ mountains as shown by the [)()slti<ui 
of the names on d’Almonte’s map, w(‘ miglit he led [o the same coiirlusioii 
which was expressed by Becker, who, in his remarks conemming the 
structural lines of the Philippine Islands writes: 

“Kear the center of our own Island of Leyte there i.=i a fork in the mountain 
Kys^em, and the westerly branch is seemingly continued southward through Mount 
Apo and the southernio.st part of Mindanao by the way of ftanguir Island to 
(Celebes.” 

,It is probable that this remark was based upon a study of tlie map 
of Leyte, rather than its topographic features seen in the field. Tlie coast 



(n^:OL<K^ICAL lacroXXAISSAXCE of leyte. 


349 


line of trAlinonte's map far from perfect. \Mien the bay in tiie 
southern ])art of the island, uiiicli may have suggested the forking in 
tlie mountain systems, is properly mapped and the trend of the adjacent 
mountains is sliowU;, it will l)e seen that the structure of the southwestern 
district is approximately parallel with that of the central cordillera, 
SecJiftieniari/ fonnotions . — At all of the places where the rocks of this 
district were examined^ and in all of the landscapes which were studied 
wliile passing along the coast, conspicuous outcrops of coralline limestone 
were seen exposed on the flanks of the hills and even resting on the tops 
of some of the higher mountains. Tlie relation of these outcrops to the 
topography and tlie apparent dip of the formations, as well as their 
attitudes when studied at close range, show that they have beim elevated, 
faulted, and tilted. In some places masses were cauglit in between erup- 
tive igneous rocks. It is probable that they were deposited on a base- 
ment of older igneous rocks and tliat tvith the gradual elevation and 
emergence of the Island of Leyte igneous rocks were intruded along -some 
lines of fracture, giving rise to the dominant mountain trends. The 
sedimentary formaticms inelufle beds of shales and eonglomeraies, but 
these are far less oon>pieiinu^ Than the limestones. In the northern part, 
near Eulalia, which is now known as Port C’ahibian, outcrops of coal 
are reported. Becker states that possesses coal bid tlie locality is 

unknown, although it i.^ said to be in the .^outhwesrern parr of xiie island. 
It may be that the locality near C’alubiaii is rhe om* wliicb furnisluMl the 
samples which, as noted by Becker, were analyzed l)y the ln'']»eceidn de 
Minas and sho\m to be of the same class as the (*ebii coal, having a fuel 
value of 0 . 81)0 calorit*s. On d''Almonte'’s map, the (u-c-urnMiee of jictroltaim 
is indicated at a point about 7 kilometers north of Mllaha. it is rt‘porte<l 
that some j»n)s[>eclors Jiave studied this pa^t of L(wte and have found 
much to encourage them in the btdief tltai [fctroleum <-xists there in 
paying quantities, but they have been deierivd from developing the field 
because of the difficulty of enlisting capital. 

h/tirous rorh'i <. — The igneous rocks of the south. western district have 
been very little studied. From the island of Limasaim a specimen of 
hornldende andesite was determined by Oebbeke. During thi< recon- 
naissance some specimens <4' igneous ro(*ks were collected to the west of 
Malitliog. They have l)Con clas'=!iiit‘tl as diorites and poridotiLc porphyries. 

The field relations of tlic igneous rock^ to ibc west of !Malitbog and on 
the northern end of Panadn Island, near Liloan, show clearly that erup- 
tive and intrusive rocks have broken through the sedimentaries and in»- 
cluded masses of the limestone. On the eastern side of Panaon, near 
Pinutan Point;, d^Alnionte indicates the, occurrence of gold mines. Becker 
states that the wall rock at these mines was called by Asliburner ^’green- 
stone porphyi^%^’ and that this term, while it would not exclude prophylitic 
neo-voleanics, in all probability points to diorite or diabase. 
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Gold Mines 07i Pmiaon Island. — These mines were examined by Ash- 
burner in 1883. From a manuscript report in the possession of Ashbur- 
ner's clients, we have the following information given by Becker: 

‘‘Soveral veins of qinirtk oiilerop on the coast and extend in a westerly direction 
into the mountain. These veins are parallod. They strike cast and dip south. 
The wall rock is ‘green-stone porphyry.’ There is some wall rock in the vein 
and the sulphurett.es arc generally pyrites and accompanied by galena and zinc 
blcntlo. One vein about six feet wide has been worked to a considerable exteni, 
some 871 tons having been iroated up to 1SS:1. The yiehl was or $7 per ton. 
(.'oncessions for gold mining have been granted al> Tigbiiaiij just soutli of Pinnian, 
ami, according to the C’ompendio do Geograda, (hero was a ])roduetive mine at 
Jnaliuan.” 

Becker further says that Ashbui*ner found nothing wliich he could 
recomineud to his clients. Ilow’ever, a mine which at that time was not 
attractive to capitalists, may prove worthy of exploitation when the condi- 
tions of the country are favorable to mining. 

NOETHEXSTERN- SEMIMOUXTATNOUS DFSTRlOlk 

There is an elongate mountainous area io'tho west of llie straits winch 
separate Leyte and Samar Tslaiuls, in which the highest (‘Icvatioiis are 
towaj'cl th(‘ nortlierii end. There arc sojiit? brokem ridges on the east 
ami west of tlic mouninius, and to ilio south arc isolated lulls forming 
a coniiimalioii of the district. The riiggnd ])oni()n is lieavily timbered 
aiul but sparsely inhabite<l. - 

From Tacloban, the principal port of Ijcyic, the road io the interior 
makes a detour of tliis district, iirsl running io the souih along the const 
to iho town of Ba’lo, where it brancJic.s lo iiu* mu'l.hcasLCrii ]dains. South 
of Pain there are a few scattered hills situated near the coast and Jiaving 
their Hanks partly buried by Iho sodimenis which con.si.ilutc tlie ]>lain. 

(irologic fonnaUon, — The only note ('onceruing Mk' rocks of this district 
is Ijy rJagor, wlio r(‘porl(?d that lie round a (diH’ of grayi.di gr(‘en (jiiai’t/oso 
clilorilic schists on the sandy beach about a league frojn Tauauan. This 
loc'alily is evidcmily to the south of Tanaiian about half way to HVdosa 
whore tluu'o is such an (*xj)()surc. Inland, in a long hill w'hleli \]\i) road 
toucli(‘s in two ]>l<u*(i.Sj this schist is more fully represented and is cut 
I»y dikes and larger intrusions of an augite aTulosito porphyry which 
probably produced the schist by mcianiorpliosiug the sedimentaries with 
whicii it cainc in contact. 

Further south on the seashore, just to the iiortlieaBt of Tolo.sa, lluire 
is a high subconical hill surmounted by an old lower built as an outlook 
and defense against the Moros. An exposure of rock ih^.a sea clilf of a 
neighboring lower liilt to the northeast shows an altered shale much 
squeezed and slickensided. Befween Tolosa and Dulag there is a hill 
in' which ; exposures near the . road shew a fine igneous rock whicli on 
Uiicroseopic ^smi.natioti proved' to be felsitic andesite. 
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About 1 kilometer to the west of Tanauan the United States Arm)’ 
opened a quarry in an isolated hill., in order to obtain stone for repairing 
the road from Tanauan to Dagmi, There is exposed in this quarry a 
squeezed, slickensided and very much altered rook which under the 
inieroseope showed only serpentine. 

In the falls of the Milarong Eiver to the west of Palo, and also in 
the hill near by, thei*e is exposed an augite andesite with gabbroic texture. 
It is similar to the rock which is found cutting the schist south of Ta- 
nauan. The road nearer Palo cuts into a hill of altered shales. At Palo, 
at the north end of the bridge, a qiiany has been opened for road material 
in a high hill of hard and slickensided and somewhat altered shale. The 
abutments of the bridge rest on exposures of this rock w’hicli produces a 
small fall in the river. The main area of the northeastern district was 
not visited, but sudi gravels as were seen from its streams indicate that 
the rocks whicli constitute it are similar to those found in the lulls which 
form its southern continuation. The geologic history of the district, as 
may l)e iiiTorpretiitod from the data nour available, indicai**.'- tliat rhe 
mountainous siuicturc was due to ihe intrusion of igneous rocks into a 
series of sodimonls producing an iiplift along an axis trending aji- 
proximatcly north west. 

A peninsular part of iSamar and the vgit iiToguhu* sliaped Daram 
Island, as well as other lesser islands, lie to the nonhwa]*d, in strike with 
the northeastern district of Leyte, a fact which indicates that tho sri'iicluro 
continues to the northward. In traveling b)" steamer from Catbalogan, 
Samar, to Carigara, Leyte, and returning from Tacioban through the 
straits and interisland passages to ('''aibalogan, an opporiuuity was given 
to see the islands at close range, but no landing was made. The islands 
consist of sedimentary rocks with some igneous rocks which appear to form 
the axis of tho trend, and, if they are not a continuation of tho igneous 
rocks of northeastern Leyte, they at least follow parallel sti-uctiiral lines. 
Without landing and making a close examination it can nor he doiennir.od 
whether they are intrusive or not, but the sedimentary beds do not appear 
to be altered and probably represent a younger formation than those wdiicb 
are cut and metamorphosed by the intrusives of the northeastern district 
of Leyte. In fact, at Tacioban, in the point of the peninsula on which 
the toum is built, there are some low hills around which the Anny post 
is located and exposures made by cutting roads show that the formation 
of which these hills are composed is a series of variable sandstones, shales 
and conglomerates, clipping at a low angle to the eastward. In the con- 
glomerates there are pebbles and small boulders of igneous rocks which 
apparently had their origin in the northeastern district. Especially sig- 
nificant are the pebbles of schist. The hills in Tacioban were once islands, 
and they have been united to the mainland by a recent formation con- 
sisting of marine deposits and coral reefs which form the neck of the 
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piniiusiiliL A second peninsula ol' apparently similar ori^'in but without 
any hills, lies to the east of the town, fonniniJ- the limits of (^aiu*abjito 
eo\e. ’'Fo the west of '^raelohan the (irst low ridge (M>nsists of a s(n‘i(^s of 
S(‘dinienlaries v(*ry little c‘X])()sed, hut giving lU'ideiU'c* of (Mmlaining sand- 
stones and some limestones. '^Idie <iireetion of this ridgc^ is about north 
west. Ijooldng acu’oss the straits to the north of ^Ibaeloban <)n th(‘ 
Island ol Samar, tluuv is a ('ons])i<au)iis hill showing a, high ('si'ari)m(Md, 
Well toward its upper portion. This es(‘arpment is due to tlu^ wusatluM*- 
ing ol a thic'k bed of variable sandstone and (conglomerate. In passing* 
through the straits belwtHui Samar and Leyte, in the portion which has 
a])])roxiinat(‘ly a nortli south direction, one may observe outcrops of sedi- 
mentary beds di])ping at low angles to the eastward. ^Flu^se ar(‘ imper- 
fect sandstones and nodular and (‘oiua'etionary argilhuu^ous beds, ddie 
many changes in tlie direetion of the channel \f\ this ])art are due to 
the devolo])ment of the elianne) l)V erosion along the strike' of tJie least 
H'sistant beds which have an eastward dip and a strike of about north 1)0^ 
west. 11ie topography of the sliores and the islands in tlu^ straits shows 
a series of hills or ridges and the channel oeeupie's tlu‘ low(‘st valleys be- 
tween them, passing in a zigzag diivction. 

This series o! sedimentary beds may best be studied on the Island of 
Samar vvh(*re it etmtaiiis some ’heavy liinestoiu's. Ikivsidi's a numlu'r of 
s(‘a clifTs whieli were seen in the small islands along its w^^ster^ slu)re, 
exposures were studied at (^atbalogan and (^a!bayt>g. The formation is 
probably very extensive in Samar wliere its history may some da)'* be 
worked out in detail. It is but slightly represtmted’ in the nortlu'astern 
part of Leyt(% and there is little certainty of (-onvlidiug it with tiu* 
^(‘dimertary formation in the son tli western distritds of the island heccause 
of th(^ wid(* belts of the nortlu^astern ]>lains and the (kmtral (k)rdillera 
whii-h intervene. Nevertheless, the idea suggests iisidf thal tlums(^di- 
menl aides of W(‘st('rn Saiuar and souiheaslern L(‘yte belong to llu; same 
s(‘ri(‘s wliirh al j)resenl are not elassided clos<dy as to age, but whieh are 
ii(»w (‘ailed late Tcvrtiary. 

XOUTirUASTKUX IUj.M NS. 

ddiis distri('t is the part of Liwlc hesi adapic'd (o agrijadtiiri' hrmiisi* 
of the clinraetcm of its S(ril and tin* gcunu-al h'vel surfa^'t' of the land. It 
lies between tin* noriliea^tern semimouniainuus district and ihc (’(‘ntral 
(‘Ordillera, having considerable* seac(»asr on Carigara Hay, and a longer 
coast line on the Ibicitic Oc-ean bet we(‘n Halo and Abnyog. Hoads are 
being built to connect (^irigara and Tacdoban by the way of and to 
extend from Palo through Tananan and Dagami to Rurauen; and grad- 
ually tins system will extend along the coast as far soutli as Alniyog, and 
have brandies to all the important centers of iioiuilation. Carigara is 



RECOXXAISSAXCE OF LEYTE. 


353 


H \(‘rv shallow pint aiul ships must anchor well out in the hay. At low 
tide a broad beach is left bare, and the channel across it is too shallow 
for transY>orting car^ro Iw li^i^hters. i)n the east coast the towns are un- 
l>rotected ports and open toward the Pacific. A< a result, Taclohan, 
which has deep water and is well protected, will always recei\e a larcre 
amount of traffic from tlie plains district. 

U(‘o]o/jic funnation . — With the exception ot a few exposures in low 
river banks whieli reveal very soft sandstones and ])Oorly cemented con- 
glomerates, little idea of the underlying formation of the northeastern 
plains can l)e obtained. Its surface deposits are largely alluvial and have 
been brought down by the streams from the Cordillera. Accordingly, 
near the foot of the Cordillera, coarser sediments are to he expected, and 
along tlie sea coast where the plains are low, little else is seen besides 
beach sand and silts deposited near river months. Eeference has already 
been made to the partially buried hills, which are the soutliern continua- 
tion. of the northeastern seiiii-moiiiitainous district. The occurrence of 
some low hills near Ahuigalang wliieli are probably outliers of the C’or- 
dillera district, has been noted in connection with the description of the 
Cordillera, Also reference has been made to the hills which surround 
Lake Bito. These are all inliers in the plain and give very little informa- 
tion as to the general formation. The only place thus far at which 
a dee]) well has been drilled in tliis district is Carigara, wliere artesian 
water was encountered at a depth of oh meters. An examination of the 
samples of drillings wliieh came from the well showed sands, detrital 
material from andesite rocks such as iiiight have been brought in by rivers 
from the Cordillera, and interbedded marine sands containing marine 
shells. While it is not possible from tlie present data to prove the emer- 
gence of tins plains district, it appears very reasonable to .^upposj* that it 
was a strait at some period not very far removed, and that the elevation of 
tlie island lias converted it into an alluvial plain, the surface of which 
lias l>oen aggraded by the streams. Marine sediments may l)e expected 
under the alluvial surface deposits, 

OEOLOaiO HISTORY. 

(.)ur present knowledge of tlie geology of Leyte is very incomplete lint 
it points to an interesting history of the island Avhich may he teniativeiy 
outlined as follows: 

d'hc basal formaiions do not appear in any area thus far studied 
unb'ss the dioritic roCxs represent the igneous portion of the older forma- 
tions. Thus far diorites have W'cn found only near Mah'rljog. and, pos- 
sibly. Becker has suggested, they are rt'jireseiUed at the gold mines on 
Panann Island. 

In the northeastern district there is a series of sedimeutarie.^, perhaps 
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o](lei‘ Tertiary, which have been iiietainur{)liose(l into s^chi^sts and altered 
shales by intrusive igneous rocks. Some stream gravels indicate that a 
similar series of more or less nictauior[)liosed sedimentaries and accom- 
panying intriTsivos are present in the sontlnveslern district. Tlie erosion 
of these formations has contributed sediments to tlio later d’ertiary. 

TMie most widely distributed formaUon is a scries which ('ontains liesides 
conspicuous hods of limestone, some slialos, sandvsioiies, and eonglomoi'fites. 
It is the predominating formation in the southwestern district and is 
reported to contain coal near Port Calubian (Eulalia) and petroleum 
north of Villaba. There is a small area of limestone of this series in 
the lulls at Patyacan point on the east side of the Cordillera in the 
soutlieastern part of tlie island, and it is represented in the northeastern 
part of the island near the strait of San Jnanico, and extensively in 
southwestern Samar. Tliese sedimentaries are usually C'ousidered as later 
Tertiary. They have been lifted, faulted, and intruded by igneous rocks 
wliich appear to be closely related to the 'gnoon- vocks of the Cordillera. 

The Central Cordillera of Leyte is a volcanic belt which extends in a 
direction north 30^’ west, through the island and continues in Biliran and 
Maripipi Islands, . It-eontains the extinct volcano Cabalian, the solfataras 
south of Burauen, Mount Amaiidhiing, which is probably an extinct 
volcano, and the solftaras in Biliran Island. The rocks of this district 
are largely hornblendie andesites. 

The northeastern plains, which are largely alluvial, ]‘epresent the latest 
extensive foj’ination. In addition there are some marginal littoral 
deposits formed in part of coralline limestone. 

Tlic eihergoiiees and submergences of Leyte and the adjacent islands, 
ijicluding espcHually Samar, form a complicated history. The coal in 
Leyte (and it may 1)e noted that coal is also reported in •vostom Samar but 
not y(‘i kmuvn to be of economic importance) and tlie w’-h- r’l- liw-. 
(if eunillim* liiiicstoiun in what is called the hiti‘r Tertiary stnu'es ol; sedi- 
me!iiari(‘s, iudical(‘s an extensive area of low-lying lands, coral reefs and 
slinllou S(‘a'< in late ''I’eriiary time. TJio euuMgcuce of this series, wiiicli 
roriii.wl ih(‘ Island of Leyte, seems to have bo(‘n brought about by the 
igin-dus ini fusions and volcanic eruptions wliii-li took place in the iionc 
of ilm Pot‘dill(‘ra. During the first stages of this ])ro.'!\.s a strait proliably 
extcinh'd in what is now the nurtheasteni jdains dislricl. IJy contiiuie<l 
elevation and the contribution of sediments frein the riordillera this 
strait has been 1ransfoi‘in(‘d into an aggraded alluvial area. The develop- 
ment of tlie San truanieo Strait apparently occurred later and may be 
attributed to a submergence along an axis parallel to the Cordillera of 
Leyte, and ])erha])S resulting concomitantly with the growth in elevation 
of the central portions of the Islands of Samar and Leyte. 
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SrilMARY OF 3I1YERAL RESOURCES. 

Gold . — Tiae Ejines m Paiiaun Island liave been abandoned Tor several 
years. If the veins permit of favorable mining and a yield of from $G 
or $T per ton can be obtained, as reported by Ashbnrner. it may be t^^orth 
while to reopen the mines. 

Coal . — The coinniercial value of the coal near Calubian probably 
depends more upon the character of tiie beds and facilities for delivering 
it at the sea coast, than upon the quality, since most Philippine coals 
are of about the same grade. Concerning the nature and location of the 
coal tliere are at pmsent only hearsay reports. 

Svlpliiir. — Goodman, from an examination of the surface estimated 
chat there are about 8,000 tons of sulphur in sight at the To-od and 
Pangiijan solfataras south of Burauen. At the mining claim San An- 
tonio on Biliran Island there are 400 tons and at the Santa Eosalia 
claim the amount is inappreciable. He suggests the deduction of ,25 per 
cent for loss in mining and treating. The cost of transportation from 
the Burauen deposits he considered prohibitive and the Biliran deposits 
too small to warrant the cost of installing machinery. However, trans- 
portation from Burauen to Tacloban will soon be improved by the com- 
pletion of a good road, and since the remaining distance is short it may 
be that the sulphur can be exploited at a profit. 

Patroleiim. — ^No wells have been drilled and no study of the geologic 
structure near the oil showings has been made. There is some talk of 
prospecting at the showings near Villaba and on Biliran, but at pi'esent 
there is lack of capital for such an enterprise because of the attendant 
risk. 

Stone . — Thus far two quarries have been opened for road material, 
one just west of Tanaiian and the other at Palo. 'Ko doubt other.s will 
be developed in order to obtain stone of good quality for road building. 
Up to the present time gravel has been extensively used, but with better 
equipment crushed stone will he e7ii]>'loyed for road surfacing and a 
diligent search will probably reveal that it can be made available at many 
places. 

Clay . — ^At present, ordinary pottery is inaniifaetured at Tanauan and 
probably at some other towns wliieb were not visited. 

Pornierly brick kilns were operated for Imrnijig soft brick at Baybay, 
but after suprdying the local demand tlmy were allowed to fall into disuse. 

niELTOGUArUY. 

Jagor. F. Reisen in den Philippinen. Berlin, Wiedmaniische Bnchhandlung 
(1873) XVI-SSl; 1 map. This work contains the paper by Both catalogued 
separately. A Spanish edition, ‘‘Viajes por Filipinas/'’ translated from the 
German, was published in ^fadrid in 1875: and an English edition, ‘^Travels 
in the Philippines,” was published in London in 1876. The English transla- 
tion is very poor and omits Both s paper. 

90339 2 



356 


Al)A^rS. 


Roth. Ji.sTijft. Ueber dio geolo^ischc BasclialTonheit dor PJiilippineii. Jlul, 
3;;i»354. 

Okbbeke,, Dr, K. Bortrago zur Petrngrapliie del* Pliilippiiieii iind drr Palau Jirsel. 

Iscucs Jahrluch fur Mincrulof^ie, etc. (1881), Beilago-Biuidj 4ol-™r>Oi. 

Ai-skij.a y Casarik(jo, EnriqI'E. La Isla lUliran (Kilipinaw) y sus aotuales 
emanaojoue.s volcauieas. Jioleliii dc la Homiiiifh} dvl Mupa (Jroloffico dc 
(ISS4), V, 11. Later piil^lislied soparatoly in iMadrid in ISHa. 

Koto, B. ( bi tlie geologic sinudure of the Malayan Archijxdago, Jauru. ('oil. 
Tokyo (JSOO), \\ 11. 

bJKOiaiE F. .Report on ilie ideology of the Plii]ip])ine Islands. Auuual 
Rrjr f\ LVyj/. Rurrcif ( ISOH-P.MIO) . Part 111, 



ILLUSTRATIONS. 


Plate I. Eeconnaissance map of the geologic districts of Leyte. 
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HI. FlLlPiN’O TYPES: RACIAL ANATOMY IN TAYT.AY.' 

A. THE ilEX. 


By BonEHT Benxlti En.v:r. assisteil by Fedeeico S. Peaxia. 

{From the Anatomical Laloratoiy, Philiinjiuc Medical School, Manila, P. I-i 


A study of tlie }>hysieal diaracterisrics of the people of Taytay wa.* 
suggested by Doctor Freer in conj’anction ■n'ith the medical inrestiga- 
tious to be made there in 1909. Tliis study throughout the season of 
inrestigaiion \ras greatly facilitated by the kind cooperation of Doctors 
Clements and Kiehols. 

A series of obserrations vas conducted on about 500 indiriduals. forty 
measurements of each individual being made by Doctor Bean, and 
transcribed by ilr. Planta. The head measurements were performed 
in accordance with the pr'^scribed regulations of the International Con- 
gress of Anthropologists asseniblcil at Monaco in 1906(10,14), and the 
body measurements in accordance with the personal instructions of 
Professor Monoiiv:ier(3 ) . Additional oljservations on the ear type, color 
of eyes, structure of hair, etc., were carried on, and sagittal outlines of 
the head from inion to nasion were produced with the cephalograph(~ i. 
The statistical part of the work was done by Mr. Planta, mIio alone is 
responsible for the averages, although every calculation has been verified 
until its accuracy is assured. Doctor Bean alone is responsiljle for the 
interpretation of ilii; resulrs and the writing of the paper. 

Tliis study is divided into sk jiarhs; J. Physical Mea.surements ; JI, 
Descriptive Characters; III, The Segregation of Types: lA', Ear Type 
and Species ; Y, Diseases and Species; and AM, Conclusions, The Separa- 
tion of the Types into Systematic and Elementary Species. 

tiUN'EitAL COF-ilDAUATTOA'^. 

The town of Taytay probably f-ontaiu® a rrirn'c mivod pop'iilatir'n than 
the average Pillpiiio Town at the ^auie disran^'L- /i'-)".' ri;" c..asr r20 kilo- 
meters i. fo:- the following reasons: It is near enoiig!) to Alonila i'lo 
kilometers,' to receive some of the o'.c-rS'-'w oc the ]jopularion from tliat 
city, and pcrJmps for this reason and because of its pleasant location on 
an elevated knoll at the base of the foothills of adjacent niomi tains, it is 

‘ These sttidies form a part of those earned on during ll'.e niefiical survey of ilie 
town of Taytay, the remaining papers on which have already been published in 
See. B. 4 nOOO) of this Journal— Co-Editob. . 

Sort 
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the conniry residence ot some of the Governineiit's higli Filipino officials. 
The proximity to the town of the liills and mountains is sufficient to 
atii’uct the hill people, and its situation on the borders of Bay Lake 
(Laguna de J3ay) altraets the lisluT folk. Jt is only a L’ow kilometers 
from Pasig, tlie capital of liizal Jh-ovinee, where a mixed ])0})iilation of 
Filij>inos^ Anicj'icanS;, Spaniard- and Chinamen reside. The pilgrims to 
situated in tlio hills^ pass through Taytay, and one of the most 
important industries of the place is the transportation l)y carl and 
jiammoek tvf many tluuisauds of passengers on this pilgrimage during 
the inoTiili of Ma}’ eaeli year. Filially^, the town of Cainta, where a 
garrison of British soldiers, natives of India, are repoided to have been 
left when tlie British evacuated Manila one hundred and fifty years 
agOj is little more than a stone’s throw frojii Taytay, and there has 
probably been an intilti’ation of the Indian element into the latter place. 

The individuals measured were those who came to iho, dispensary and 
they should l>e c<mpidorcd in }>art as a hospital population^ but the major- 
ity sliowcd no othci* alllictiou (hah iulVstation wi. hitcstinal j>arasites an'd 
many wtuv ojii\ friends of Iho sick who came w ^^hem as cotnpanions. 
Tile resulting components uf this randoii samp n’esent more nearly 
the normal average of the population Ihan if , 'ded- group such as 
n^criiits,, students oi‘ other homogenous l»odi(*s of koftv taken, 

•riierefore it may be assumed fairly llmi. ihc i Jals herein pre- 
sented are typical of ilu' lili.oral population of the xiiilippiues, ulthougli 
a larger percentage ihan usual belongs to tlio ]iosi\;iial population, and 
the Indian element may exert a small influence. 

T. IMTYSTOAL 1^1 UASTTniarKKTS. 


STA'IM KU. 


T\>j)imird (31 ) i-hissilicd iho races of men 


l>y stature followvs; 


Small 

Below nietlhnn 
Above modiuin 
Tall 


Mtsn. 

b«low 100 oin. 
100-105 (nicln.sivc) 
105-100 (inclusive) 
above 170 


Women, 
bfilow 140 ont. 
MO-lfir. fitiVlu-'iviO 
15:5 157 (iuelusivc) 
above 358 


Tlie Taytayans, according to this classiiicatiori^ are on tlic l'w»rdm' line 
between the ,wiall races and tlio races /jrJt/v! uivdhna ludghi. Tho 
average of 183 adult males is '15!).47 coiiiiinclcrs. The uiin'iminn is 
145.7 centimeters and the maximum is 171.0 ccuLirneters. Tlpe slafnre 
ivS 5,47 centimeters greater than that of 104 adult mak‘ IgdrntsiM), 
but the distance between the extremes is not so groat. Tho c\drtMm.-y 
should be separated more in 183 individuals than in lO-l, if Hu*, <^o-mpo- 
sition is t])e same. However^ this is not true of the two grou]>s, Igorots 
and Taytayans, from which the inference is that tlio stature of the 
component elements forming the Igorots was more diverse than that 
forming the Ta,ytayans. ’ 
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Tlie I^’orotri are apparently derived from a fall stock ( ITO centimeters) , 
a small stock { 148 centimeters), and a stock below rnediuni height. The 
Tiivtayr.n.- are probably derived from both the latter stock-, and, in 
addition, their stature has been inlineiieed Iw Spanish and (.'hiiiese 
elements. The Sjmnisli are slightly below nie<linin stature and the 
Chinese ai-e sJightlif above, although the Xortliern Chinese (Maiichus) 
are tall{S,10“14.1T/P2.:35 ) ; the two original stocks were Shiall. A com- 
bination of tliese elements with a greater proportion of the original 
stocks could easily produce an average stature of 159.41 centimeters. 
The curve of stature illustrates how this might result. There is a 
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Flu. 1. — Ci-rvj: of Slati*ri: of lS:t Ar.i'LT Taytay.in’?;. 


summit at 15(1 centimeters where the mode is found, there is anotlier 
suminic at 1G2 centimeters,, and a break of the curve at 1(58. The first 
summit indutles the greatest number of individuals with the same 
stature, a small siaturc, that would represent the primary stacks: tlte 
second summit has fewer individuals and a stature below im'diuni, wluel* 
n-presents the Spanish; and the break above vicrlium 'stature, vcidi -til! 
fewer individuals, represonr.^ the Chinese. The Spanish element Is 
a]>i»arenlly in excess oi the C))inese ;)Ut is nor pj'csout in so givat a number 
as ihe primarv slocks. The presentaiion of types in a snlwcMpicm part 
of this paper corroljorates the inrereJX'e.s slated lic-re. 

The starnre of the fi’aytayans exceeds that of the inhabitants of the 
inland part of the Malay Peninsjihu.lS), that of ibe Veddahs of Cey- 
lon(J24), the Dyaks of Eorneo(18), the Dravidians of Bengal(lS'), the 
Annamites in general (10), the rgorots(3), the Ainos and the Japa- 
nese(18) ; it is practically the same as the JIalays of South Perak(18). 
and the Menangka]>au-Malayan of Hagen (1? ) ; and it is less ilian that of 
the Chinese (IS, 18), Coreans(18), ,Tavaiiese( 1:9,1 7,30), Sumatrans (39), 
N^orth American Indian (13), the African and North American Negi*o 
(31), and practically the whole body of EnT-opean and Anmrican whites 
(10,23,31,30). 
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STATITRE AND AGE. 


Tliis jTiTay presents a Ijixaj’ro effi'et, and no deductions may safely be 
drawn L'om the correlation of statnro and age. Ho\yever, the facts 
speak for thonisclvos. 

Tltc a,yv is only iipj»r<),\'imah* as indicated by tlio inainuM’ of ^irnniping-. 

For instance*, iliere arc 0 imni at tla^ 20, bat. only 4 at 19 «,nd 1 ai. 21 ; there 
are 7 ni 2r>. hat only 2 at 2-1 atul 2 at 20: iliorc arc ir> at ;10, hot -I at. 29 and 2 
at 31 : there arc 9 at 35, 1>al 2 al 34 and 1 ai 30; llicrc arc 13 nt dO, hut 3 at 
3J) and 2 al 41; and llicrc, arc 7 at 45, and hut, 1 at -I ! and 1 at 40. Therefore, 
it sccniH jii>.ti(iah]<‘ lo ^rnnii tin* n^cs in scricsi of .5 cKccpI that the ages 15 to 37 
form OIK* ^I’onj) Mild ilx* Kg<* {rron])s above 50 are in wcric.s of 10., 

Accordingly^ llic slnlurc* nfipcars lo increase from 1/1 l,o 20, (o decrease 
from 20 to 25, io im-roasr* from 25 to -10, to tlrop considerably at 45 
and 50, to incn*as<* again al (iO and TO, and finally to reach a. stature 
at 80 that is less than Unit helow 80. There is a fastiginm at 40, the 
stature increasing up to that age and decreasing thereafter. The in- 
dividual with the* smallest stature is aged 38, and the one with the 
tallest; aged 33. There are 58 individuals above the age of 20 who 
have a stature less than the average of the group aged 15 to 17. For 
this and other reasons the few individuals below the age of 80 are 
included as adults in this study. The conclusion reached is ttiat stature 
in age groups is a matter of the chance types that were measured at 
each age rather than altered stature due to ago. Tf the stature increases 
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to the age of 40. this would indicate that tlie Filipino reaches maturity 
in stature late in life^ and if the stature at age 15 is equal to that in 
adult life the Filipino reaches maturity at an early age. Both may be 
true. There may be an early ra])id maturity that is premature, and a 
late ripening that is real maturity, or some types may mature early 
and others late^, or there may be waves of m*ogi'ess:'r.r. superceded by 
regression, although the last is very improbable. 

There is no siioli regularit}’ in the increase of stature as found among 
the Igorots, and tlie fastigium for the latter was between 20 and 30 
instead of about 40. The fastigium for stature of the following peoples 
from record? of more than a million individuals (' 31 ) is given for 
comparison witli the people of Taytay: 


North American 1 

Years. 

Irish i 

31-34 

English 

29 

Scotch 

28 

French 

27 

Scandinavian 

25 

Gcruinn 

23 

Igorot 

20-30 

Taytay 

40 


Liharzig give? the twenty-fiftli year^. Yillermi the twenty-third. 

SITTING UEIGHT. 

This linear dimension is the distance between the ischial tubero.sLtT 
and the veides of the head when the person is sitting erect. It may be 
divided into three parts^ the total head height, from the chin to the 
vertex; the neck length, t'roni the chin to the suprasternal notch; and 
the body length, from the suprasternal noteh to the pubic <piiie: akhough 
the three dimenpions do not quite equal ilie pitring heiglit because the 
ptibi? is several centimeters higher than the isckial tul»erosirie?. 

The average sitting height of 181 adult males 83. CMjntimeters 
with minimum and maximum of /'d.S and ill. 7, respeotiveiy. It is 

7.0 CGutimeters more tlian the distance from the iniehanuu- to ilio vertex, 

6.0 centimeler? juoiv than the distance from the pubic .-pine to the 
vertex, ^md 0.9 cemiraeter more than the total leg lengik. It is 53.3 
per cent of the stature wliieh is 0.8 more tbari the European according 
to Topinard, and 3.9 less than tlie length "Scheitel bis Damm"’ of 130 
Europeans (Swiss?) measiire^l by Hoffmann and given in Vierordt's 
tables(36). The sitting height of 60 Apache and 53 Pima Indians 
of the southwestern United States measured by Hrdlicka(13) is 53.2 
and 52.9 per cent respectively, which is practically the same as my 
figures for Taytay. 

Soularue ( 29 ) approximates the relative body length by comparing the length 
of the vertebral column of 174 skeletons to the calculated stature, and concludes 
that the white and yellow races have relatively long bodies and short legs compared 
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with the black and other races. The North American Indian is intermediate 
between the yellow and the black I’aces ■which arc less than the white in hodv 
length. 

The length ol; llie body is iiieii.sured in so many ways by different 
ineii tlial one is at a loss to know which method to select, ddie distance 
i'roiii the suprasternal notch to the symphysis pubis is the easiest and 
most direct inetliod and lends ilseJi' to idiolometry as well as anthropo- 
metry. ALthoagh it is variable on account oi* the movable points from 
which it is ineasiu’ed^ it is probably as exact as any other. The acromion 
to the syinpliysis is probably more vaiiablc;, and the suprasternal notch 
to the trocdianter is scarcely less so. The length of the A'ertebral column 
is tlie actual body lengtig and can be measured f7‘om the nasal spine to the 
pubiS;, but tbese are also variable points. 

The average body length of the Taytayaiis from the supj'asternal notch 
to the symphysis pubis is 47-1 centimeters;, from the suprastcimal notch 
to the trochanter it is 45.8 ccntinielerS; and from the acromion to the 
symphysis pubis it is 47.8 centimeters. 

The body length of the inhabitants of tlic inland pari, of the Malay Penin- 
sula (18), (p. 283). measured from the suprasicrnal notch to the trochanter (?) , 
averages froiri 43,5 eentimelers in Die 8enoi I, to 47.2 centimeters in the Western 
Sonoi. The body length of the inhabitants of central Sumatra { 3i) ) . measured 
from ibc ju*n»miou to Iho sym]>Ii\sis puhis, averages 45.2 The body 

length of tli(‘ Igoniisl^) (p. 131) from the supraat(‘nial nntcdi to \he pubis in 
*17.7 ecntinietors. Topinard(3J) (p. lOdH) gives the body length *‘de la fonreheite 
(hi sternum an siege” in relation to the siaiufo wldcdi may ho oumpared ^vitil 
that of the G^aylayans in the following table: 


Body length in relalwn to stature. 


( 

1 

Relative 

1 NuiuIh-t of' 

' ( I roup. 

boily 

Author. 1 individ- 

i 

lon^Uli. 

! uals. 

: ... 

3:;. :> 

Topiminl | 2«0 

1 Kid»yU*,s - ! 

:vi, 5 

lio 1 163 1 

! AniiiiiuiU'H . I 

30.2 i Ho ' 27 1 

1 Ktilum<‘k.s ' 

31.6 

..do j 6 

j TtivtavtinH j 


Bonn _ . 1 170 



. 


^iffiis places the relative body length of the ff^iytayans in the same 
class as the Europeans and it is different from the Anuamites. 

Differences, of body length can not mean a great deal until Ibo metliods 
of measuring the body have been unified, and the l)asis for ilie body 
length sliould be the distance from the suprasternal notch 1o tbo sym- 
physis pubis. At least this measurement should be made and utilized 
in a comparison of different people. 
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Tile total head height (chin to vertex) is centimeters fur Tavtay, 
V’liich is 14.5 per cent of the stature or nearly that of the Chinese. 

Topniard(31 ) (p. 1071) assigns the greatest total head height to the Chinese, 
the least to the European, and places the Xegroes of Africa near the latter and 
the XegToes of Oceania near Ihe former. 

The European has T.5 heads of stature, the Xegro^ T heads of stature^ 
and the yeilotv people. i3.5 heads of stature. Tlie Taytayans are therefore 
like the Xegro in total head height, beeause this is ^ h of the stature. 
The total head height of the Igorots(o) (p. 4oT) is ^1.6 centimeters 
and their stature is exactly tlie same as the Taytayans in relation to it. 

The neck length of the Igorots is 0,3 centimeter less than the Tay- 
tayanS;, which is *7.39 centimeters. This is the same as that of the Besisi 
of the Malay Peuinsuk, (Martin) (IS) and of the Japanese, hut it is 
greater than that of the Senoi. 

It has been demonstrated that the Filipinos of Taytay resemble the 
Xegroes. the Europeans. rhinese. the Xorth American Indians,, and 
the East Indian pcopks; therefore it can not Vx- dcaduou rhar ilicy 
represent a niuch mixed popuhnion and that many dixers** types arc 
to be found among tlioin. This becomc-s more evident as we proceed, 
and finally an aiTempt will he- made lu solec-i '-onic of the types and to 
relatt* tliein to the peojiit* iTom wliom tliey A\ere derived. 

LOWER extbe:hity. 

The ttdal length of the lower extremity, as determined by the height 
of the Trochanter from the sole of ihe fo«A wlieu the person stands 
erect, is 83.08 centimeter' for IT'D adult males, with a mininiuin of 
72.8 centimeters and a maximum of 93..“ centinu^ters. The height of 
the iroclianier is 1.3 centimeters greater than that of the pnbie spine. 
It is 3.92 centimeters higher than the Fgorots which i.s 1.8 eciuiiiu'iers 
groaicr than ilikr ]»nhic 'Hi*-* velatividy greater ip>jh«nii(*r height 

of the Tgorois is prohahly due lo ila- hea \7 and iimsc-les thau cover 

the Trochanter in these luirdy mountain climher<, Thus iiroicciing ii]>wa 3 ’d 
its palpable part. However, the trochanter heigiit of tlie Igorots in 
]M*laiioiL i(, slaiurc is buCr»l.r». wlwrccT' tiiat of the Ta^Tayan-a is 53.1: 
therefore the lower cxtrcjuiiy of the latter is both absolutely and redaiively 
longer than the Igorots. 

Tloirmauii ' ac I gives tlie {nx-lmutor height of 130 European males us 89.8 
ceuliiTieters. Tojunarut 31 i )p. loT-l) gives the relative trochanter height a*® 
follows: 


30 Belgians 

52.0 

12 Arabs 

52.6 

13 Berbers 

53.6 

27 Annamites 

50.2 

3 Esquimaux ' 

50,7' 

10 Negroes 

53.3 
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This places the TnrtnTrirs intermediate between tlie Annamites and 
Negroes and almost the same as the Belgians and x\rabs. 

The rolaiivo public hmji'hi by Topiimrd (:U) (p. lOT-^) is someA\hal difTcrent: 

J,0f)l Whilos 50.3 

27 Annaiiiiles 5i.2 

2,020 Negroes-* 51.S 

That of the Ta,ytayans is 51.3 which approximates the Annamites 
and is between the wliite and the Negro, although nearer the latter 
than the former. 

HarUn’s(lS) Malays (p. 260) present a variable average length of the inferior 
extremity from 70.3 centimenter.s to S3.2, and ihe relative length varies from 51.2 
to 53,3. This length is estimated by subtracting 4 centimeters from the height of 
the anterior .superior iliac spine, therefore it is comparable iieitlier with the 
trochanter nor with the pubic height. However, Marlin gives a long list of 
trochanter heights of other peoples from which we extract a few: 


j . Oronp. 

I 

I .1 a piinesc students * 

1 JapaiichO workmen 

I Norlli Chinese 

South ('JiinoM* 

Aiiios - 

Kui'oik‘»uis 

Kru 

Tfiytiiviin.s 


AbsoliiU*. 

ReUilive. 

7.S.1 

18. 0 j 

.SI. 2 

no.u 

8 

50.0 


! 51.9 

SJ.S ; 

I 51.5 


' 52.0 

01.0 

56.0 

.s8.i)s ; 

52.1 


Tlic tTOfihiinter height makes the Taytayan rcsomhlo a. Enropoan sii^iilar 
to the Ainos and Southern Chinese. 

lower exi.ronul.y offers three parts for examination, the upper 
leg from ilie- Irochaiilur to Jh(‘ knc{!, the hwK^r leg from the knoc io the 
ankle, and tbo nnkh: beighi rn>m the nnicle to ilio solo, to which may 
be added airother, the log minus foot equal (o (he leng(;h of the lower 
leg i)]us that of the upper leg. 

LEO MlNtJS FOOT. 

This may bo given best in throe gi-oups j'ocently measured. 


Oroup. 

1 Absolute. 

! 

Relative. 

Number. 

Martin’s Malays (p. 200) 

: 70.9-76.8 

47.2-49.7 

100 ? 

Tgorots 

! 74, 0 ' 

48.1 

104 

Taytayans., .. ^ ^ ‘ 

i 70.5 1 

48.0 

175 


j 1 


The relative length does not vary greatly in the three groups, but 
the absolute length is greater for the Taytayans than for the Igorots 
or, for, the majority of Martinis Malays. 
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rPPEE LEG. 

The absolute upjier leg length from the trochanter to the pkin line 
of the knee of 1T6 men of Taytay is 39.2 centimeters and the relative 
length is 24.6. The Europeans of Hoffmann (30) (p. 15) have an 
absolute length of 41.9 centimeters and a relative length of 20 (Top- 
iiiard)(31). ]\Eartin(lS). however, gives the relative length for Eu- 
ropeans as 24 to 28. The Igorots have an absolute length of 3S.0 
centimeters and a relative length of 24.T, whereas the Halays of 
]\Iartin(lS) (p. 265) have an absolute length of 38.5 to 42.2 centimeters 
and a relative length of 23.6 to 26.5, which is greater than that of the 
Igorots and Taytayaiis absolutely and relatively. 

The upper leg length (Topinard(31), p. 1041, Martini 17 I, p. 205] increases 
absolutely and relatively from the Asiatic through tlie African to the European. 
Sou]arue(29) gives the following length of the femur in different groups of men: 


Group. 

( 1 ** 

Absoluic. Ucl.iti\e. 

American 

41.fi . f>«.4 

Negro . _ _ . , . 

1 4y.a 1 5S.fi 

I Asiatic . _ _ 

! 43.1 1 28.9 

Polvncsian 

44.1 ' 29. S 

' European 

44.3 i 29.4 


The absolutci length varies considerably but there is no great difference 
in the relative length. "We may conclude from the foregoing facts that 
the length of the femur and of the upper leg is a matter of stature 
rather than of race. 

LOWEB LEG. 

The length of the lower leg from the knee to the ankle for 175 men 
of Taytay is 37.29 centimeters absolutely, and 23.37 relatively; that 
of the Igorots is 36 and 23.4 respeetively- 

Martin^s Malays vary from 31.4 to 35.4 centimeters absolutely and from 20.8 
to 22,7 relatively. For Kofimann’s Europeans, Vierordt(36) gives 39.6 and 23 
centimeters respectively, and Martin (IS) gives 22 to 24 centimeters for the 
relative length of the Europes^s. 

The lower leg length (Martin (18), Topinard) (31) increases relatively and 
absolutely through the Asiatic and European to the African. Soularu6{29) gives 
the following: 


Group. 

* 


Absolute. Relative. 1 

' 1 

Asiatic 




34.6 I 

1 

23. 2 ; 

American , _ .. .. 

35.2 1 

24.9 1 

Negro .. . ^ .. .. 

35.8 ^ 

24.5 

European 

35.8 ; 

23.9 

Polynesian _ 



1 36.8 1 

24.4 
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The Taytayau resembles tlio Polynesian and is more like the European 
than like any other group, altliongh resembling moi’o the Asiatic tliaii the 
iNogro or American Indian. 

THE TIBJO-FEMORAL INDEX OR C’lUIRAr^ INDEX, 

The loiigtli ol! the tibia iiuiJtiplied b}' lOt) and {livid(M! by Ui(‘. hnigll) 
of the Fennir, or, on tlie living, the length of the lower leg imili'iplied 
l)y lUO and divided by the length of the upper h^g, giv(>s the l.ihio- 
femoral index, which represents the length of tlie lower leg in Uu'ins 
of the upper leg equal to 100. 

The ti bio-femoral index of the Taytayau men is 95.1. For purposes 
of comparison, a table is given with the tibio-fenioral indi(*t*s ol various 
groups by different authors. 


Tlhio-fcmorfiJ indew on 

the Uriny, 

. — -- j 

‘ * 1 

1 

Number 


Group. 

Index. 1 

i 

1 

of indi- 
viduals. 

Author, 


* 1 
1 80.4 1 


Martin. 

, - 

Malays 

' 70.1-88.1! 

74 

Do. 

SllTllfarMllS 

i 87.0 j 

57 

1 Kleiwegde Zwaaii. 



' 00. « i 


1 Hngou. 

Mof'hlpnhnrg’pr 

1 07.4 1 


1 . 

Do. 

Igorots — 

‘ ‘Jt.7 

rn 

1 Dertii. 

Kuropcaufi — 

1 04.3 

130 

1 Hoirinaiin. 


To this 3 uay be added a few records OJi iho skeh^lon. 

Tihio-femoral indew on the skelcion. 


Group, 

Index. 

Numbor 
of indi- 

Author. 


, . 

viduals. 

„ 


70.7 


Bro(‘fi. 


SI, 3 


Do. 

Europeans — 

Hl.J 

77 

Topiuard. 

Negroes 

«2.9 

32 

1)0, 

Grimaldi — 

88.8 

2 

Verneatu 

Cro-Magnon 

81.2-86 

4 

Do. 

Japanest^ 

80.0 ' 

4 

Soularuo. 

Mftlayo-Polyifinsia 

82.1 

. IS 

Do. 

Chinese and Annamese 

83.6 

22 

Do- 

Europeans — 

84.5 

19 

Do. 

Negroes 

86.8 

21 

Do. 

Negritos 

88.1 

6 

Do, 
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It i? evitleiit from the above that the tibio-femoral index differs in 
the different group^ii of individuals, and there is a transition through 
the Asiatic and European to the African. The Taytayans have a higher 
index than the Asiatic or European^ and I l}elieve we can safely say a 
lower index than the Xegro or Xe.gi‘ito. 

THE AXKLE HEIGHT. 

This is 6.0 centimeters fur the Taytayans, 5,4 centimeters for the 
Igorots and T.8 for the Europeans according to Hoffmann. The Tay- 
tayans are almost exactly inlermediate between the Igorots and the 
Europeans, which may be significant and can be taken to mean that 
the Taytayans represent a cross of the early Malay and the later European 
peoples. 

THE UPPER EXTREMITY. 

The total length of tlie upper extremity is the distance from the 
acromion process to the tip of the middle finger with the arm lianging 
straight by the side. This may i)e divided into three parts, rlu* upper 
arm from the acromion to the head of die radios the forearm from the 
head of the radius to its styloid process, tlie hand from this point to 
the tip of tile middle lingers, to which may be added a fourth partj, the 
arm minus hand c<nn tuning the length of the upper arm and forearm. 
The absolule Jengdi of the upper extremity of ITC Taytayans is 
eentimeiers and die relative lengtii is 45.8, which is -greater than that 
of the Igorots (3) f absolute. 6T.S2 centimeters, relative, 44.0 centi- 
meters), of the ilalaysi^LS) (absolute, 64.5 to Ti.8 centimeters, relative, 
43.1 to 45.9 centimeters), of the Sumatrans(39) (absolute, T0.34 
meters, relative, 44,62 centimeters), is the same as the Eaitaks(12) 
(absolute, T3.4 centimeters, relative, 45.8 centimeters) ; and it i.s less 
than the Ainos(18) (relative, 46,0 centimeters) and the Veddahs(18) 
(absolute, 73.9 centimeters, relative, 4t,n centimeters). It is about the 
same as the European (18) (relative! IS), 45.5: relative(31), 45.0, 
absolute (36), 74.2), 

The upper extremity of the Negro is uot longer relatively than that of the 
European according to Topinard(31) i Negro, 4.1.2, European, 43.2 to 45..7 cen- 
timeters) although Keane (14) (p. 36) gives the long upper extremity ot the 
Negro as an important differential cbai'acter. Soularue(29) ip. 3751 iinds little 
difference between the two in the combined length of the liiunerus and radius 
in relation to stature, which is 37.3 for the Negro and 36.8 for the Europeans. 
Topinard(31) (p. 1036) gives the relative length as 35.5 for the Negi’o and 35.0 
for the European. 

The upper extremity of the Negro may be a trifle longer relative to 
stature than is the European, but whatever the difference, it is slight 
and the Taytayan:-is not so greatly unlike either one. 
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THE ARM MINUS HAND. 

This linear clinieuvsioii is 55.12 ceiitiinoters al)Soliilely, and 34.7 in 
relation to stature in 175 Taytayans. The same rliinension of ilic 
Igorots varies from 50,5 to 53.9 eeiitiinetors absolutely find from 33.3 
to 33.0 relatively. Among ilio Malays(tS) (p. r347), it varies from 
48.5 to 53.1 centimeters absolntely and from 3J.G lo 34 relatively. 
Eeferring to the length of the humerus plus tlie ra<liiis as given above, 
it is clear that the Taytayan is more like the Negi'o and the European 
than like the Igorot or the inliabitaiits of the Malay peninsula. 

THE UPPER ARM. 

The absolute upper arm length of T75 Taytayans is 32.37 centimeters 
and tlie relative arm length is 20.3. That of the Igorots is from 28. G 
to 30, G centimeters ahsolutely and from 18.7 to 19.8 relatively, and that 
of the Malays (18) from 27.6 to 30.7 centimeters absolutely and from 
17.9 to 19.8 relatively. 

The 130 Europeans of Hoflmami have an absolute length of 31.2 centimeters 
and a relative length of 18.5. Topiuar(l{31) gives llu^ Enropenn's relaliw length 
19.6. The following iigiires are taken from Martin (IS) for compnrisoii ; 

The upper arm- lengths of various peoples. 


Group. 

AbsoluU‘. 

Relative. 

.Tfl.pn.nf'fir 

26.2 

i 16.9 

.Iflpjiiifiso (fino) 

' 29.7 

18.3 

Senoi _ , _ j 

28,0 

18.0 1 

Main vs 

80. 3 

18.9 

Jows_ _ _ _ _ 

80. 7 

19.0 

Gormttns , 


19.0 i 

South Chinosti _ _ 

81, 1 

19.2 i 

Ainos _ ^ __ 

30.8 

19,3 j 

Vt‘ddflh.s __ _ _ _ . , _ . , . 

31.0 

19.4 

ihitliihs _ , , , „ , 

31. 1 

19.4 

Mtilays __ , , . . , . . . 

81.7 

♦ 19.6 

! Kiiropoinis. . _ __ .. . . 


10,8 

, Sikhs 

34.2 

20. 1 

Taytayans 

32. 37 

20. 3 1 

Highland Igorots 

29.8 

-v, .» , 

19.K 1 

- . - 

, .. , 

1 


The relative length of the humerus as given by Soularue in several groups 
follows : 


Malayo-Polynesi an 

20.1 

Negroes 

20.2 

Europeans 

21.3 

Yellows 

21.5 

Arabs and Berbers 

22.0 
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From the forego ing it may be inferred that the Taytayaiis resemble 
in the npj>er arm length the Enropeans, Sikhs, American Indians, 
Chinese, Arabs and Berbers more than they do the Japanese, Seiioi and 
Xegroes, and they are not greatly different from the Highland Igorots. 

THE FOUEAEil. 

The length of this part is 23.05 centimeters absolutely in 176 Tay- 
tayans and 11.15 relatively. Among the Igorots(3) (p. 421) it varies 
from 22.0 to 23.3 centimeters, abscliitely and from 11,1 to ll.S relaihely, 
and among* the !Malay,s(18) (p. 250) from 20.1 to 23.6 absolutely and 
from 13.3 to 15.2 relatively. 

For Europeans, HoffmaninaO) (p. 15) gives 24.6 centimeters absolute and 
Tox>inard(31 ) gives 14 relative. The following list is taken from i IS) ^lartin 
(p. 255) for comparison: 

j Group 


' Seiioi 

.hipanov 

Vt'ddsiiis 

j Kuropeans 

i Malays 

. South Chinese— 

Sikhs 

' .\inos 

J Battaks 

I Germans 

Jews 

X(‘aroess 

Congo-N pj?roes 


Topinard(3lj fx). luS7) phu-es the relative ieiigih of the forearm in the 
Negro above that of any otliey pt'ople, although three Kafldr Negroes were less 
than some Europeans and ^Vr^iatics. 

The Tnytayans arc iincrmediate bctwcvu the Negro and the .Taiwanese 
or Senoi, and ulmosl exactly the siune as iho Eiiiopean. 

The length of the radius as given hy Sonlarue attd Topinard may be compared 
with the length of the forearm as already given. 


Group. 

Relative. ' 

Author. 

: Europeans 

15. 5 

Sonlarue, 

, Asiatics - - 

15.7 

I»o. 

1 ,\rf>bs-Berbers _ — 

15.9 

Do. 

, Malay o-PolynoPians 

Ki.O ' 

Do. 

, Americans 

16.2 i 

Do. 

! Negroes in general - 

17.1! 

Do, 

i Furopeans 

■ 14.3-H.9 i 

i Topinard. 

1 X 

' H. 1-15, 6 j 

; .0. 

; Do, 

Negroes in. general 

■ 15.2-15.7 ! 


Absolute. ; Itelative. j 


•31.S| 

13.8 

22,7 I 

14.1 

22.9 

U3 

i 

14.4 

23.7 i 

14. S 

25.0 i 

14. S 

27.5 1 

15.2 

23.9 1 

15.3 

24.1 ' 

15.5 


15.9 

25. »s 

15.9 


Hi. 5-17.1 j 
18.6 1 


90339- 


-3 
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The lengtli of ilic radius sejjaratc\s ilio Knroix^an and Nogro still 
fiirtlior than does the l(‘Ugt]i of tlie for(*ann, wdiieli indic-aies that this 
diinetision is a good dilhu’enlial factor for laigv grouj»s of individuals. 
'Tlie lengtli of this pari in relation to iiu‘ n])|K‘r arm may a, Iso ludp to 
diltVrent iatt‘ tlie world's gToii])s of ])eo])l<‘. 

THE UAOIO-nUMKUAL IXOKX OK miACIlIAK IXOKX. 


Tills is e(jnal to tlie ]*adius tinu‘S lOo (livid(‘d liy the luimtaais, or, in 
the living, it is the forearm times 100 divided l)v the upper arm. For 
175 Taytayans it is 71. '*2, for 104 Igorots(d) (]). 4,25) it is 7(».2, and for 
tlie Malay>s(18) (p. 252) 73,2 (Sonoi 7{).0). 

Topiiiard gives the European 82.2 to 80.8 and iho Negroes 87.0 to 03.-1. 
Martin found the brachial index unsatisfactory as a, (lilfia-ential factor because 
of the varied re.sulls of dilVereiit autlior.s, due no doiihi to hick of a imiform 
standard for taking the measurements, Howcvit, Fioirmann ( 30 ) makes tin' 
Eur()])eaii index 78.8 on the living, and Aniiandale. ( IS) (]>. 147) gives* that of 
tIio Sisiiang as 08.7. The ra<lio-huineral index (skedetou) given by Soularue(20) 
follows ; 


10 Europeans 

73 

12 Cdiiiusc and Anuamese 

1 0.4 

22 Ameriean.s 

7h.3 

13 .AIaliiyo-l*olyuesian> 

70.8 

21 Negroes of Afriea 

78.0 

0 Negritos 

78.3 


Tliere is ix gradiial transition from ilu‘ Ihiropean io llu‘ African. M\i- 
tlcntly the Taytayans are more like llie Miirojx^an than likt‘ (.ho Negro 
or Ish^grito. 

•rrin ham) nENcrni. 

41ic fihsolide liaiid Icngih of ll<’» ^Xvtayans is 17.55 cenl“.iin<4crs and 
lli(‘ ri‘laii\t‘ is 1 1.(15, ilini of tin* Igor(»is(3‘) (p. >121) is 1(».0 jo 17.81 (^(‘nfi- 
jjudtM's ahsohilely anil 10.(i (o 11.3 relalivtdy, anri^ of (1 m‘ MidaysfltS) (ji. 
250) is Ki.O to 18.7 e<‘ntini(*i(a’S ahstdnhdy, and 10.5 to 12.5 r<dalively. 

Martin gives ilie following f<»r <»ther peoples. 


(h’t)Up. 

Absolute. 

la'hillve. 

South Oiuiiesc 

16,3 

30. 1 

Javfliio.so 

lAii 

10 *2 

Malav 

16 9 

10 

Battaksj._ 

17, n 

10.0 

10.7 

, Sikhs 

17.8 

Sonoi 

16.8 

10, 9 

Je%vs j . . , 

18.5 j 

13.2 

13.3 

Enropean 

Japanese 

18,7 

11.6 1 

11.6 1 

Veddahs i 

18.4 

■ ■■ 

18.4 ' 

"H ,7 1 


tJ 
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The Knropeaiis i Hohniaiin f Hth aii<l Topinard ( 31 » ’) Jiave an absolute hand 
Unt^ih of 1S.4 rentiniKerh and a relative hand length of ll.o. 

From these moasiuviiieuts llie Taytayans would he placed in the midst 
of the grouT>s given above and in hand length they are not a great deal 
less ilian the Europeans. 

Krause! 30 ( gives the distance from the knee to the middle finger with the 
nrm straight at the >ir]e as 14 centimeters in Europeans and only 5 to S centi- 
meters ill XegToe>. 

In tlie Taytayans the same distance is 13.S3 centimeters, wliiidi is 
practically equal to that in the Europeans. 

THE IXTEIIMEXIKRAT. I.NDEX. 

This mat' be npres«‘iitcd best by the four long parts of the extremities : 
upper ann, forearm, upper leg and lower leg, on tlie living, and by tlie 
corresponding bones: humerus, radius, femur and tibia on ike skeleton. 
The index is the length of the upper extremity, or upper arm plus fore- 
arm. ill Ici-ms of the lower extremity, UY.iper lea’ plus lower leg, when 
the hiTicr equal 100. For the Tat't^lyans it is for the IgoroTs(3> 
(p. 4o7j it is to 70.fi, and for the Malays(18') (p. '2fiT) it is from 
63.7 to 71.4. * ‘ . 

Sonlariicf » give«» Ihe following on the skeleton; 


Eiiropi-iin.- 

09.1 

Ciiinese and Annamese 

0S.5 

Americans 

00.0 

Kegrues 

0S.3 

^Kegritos 

(10.0 

Australians 

G9.1 


Apparently the lower extrimiity of the A'egro is relatively long and 
tile upper is relatively short. The difference is sliglit and iliis facior is 
not so gooil a different iatm’ ns uihers. 

The facts Jiereinbefoiv presenn-d are gi\eu in the usual nianner Aviih a 
sy-tem of* average,- wliieh .may be of assi<iam-e in e-Tablishing diiteivnces 
and resnnlihince.- various groiq^s of men. but it not of much as- 
sistanet* in farboiuing liie couiplex cou-i^iimcy of ibe group under con- 
sideration. This mii<T be done in a dilTeivnt ^Yay. and the <mly way 
that pr(‘seiits it-elf a> I'ea.-ible is to study the individuals (38). TJiis wi* 
will do prostmtly by grouping them so that the individuals of (‘ack grou]> 
iwscnible one another. The object in view in giving tlie measureiuents 
that have gone licfore was to convince anyone tliat very little could be 
derived froin such a study except what was known before. 

We liave already demonstrated that the stature of tlie Taytayan is 
similar to the other eastern Asiatic and Pacd fic peoples : the sitting height 
is the same as that of the Xorth American Indian; tlie body length ivS 
the same as tlie European's; the total head height resembles that of the 
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ISTegro; the loiiglli o*i; the lower extremity is the same as that oL' the 
Euro]>oaii; tlje tibie-femorai huh^x is intermediate between tliat of the 
Asiatie-Eitropcan and the Negro-TSh^gritu; ami the total length oC the 
upper extremity is lihe both Negro and Euro[>(‘an. 1'he upper arm length 
resembles that oJ' the European and the Sikh^ and the forearm lojigtii is 
o\a(d:ly that of tlie European, hut ditlerent from cithcii* the Japanese on 
the oiHihand or the Negro on the other; and lastly, tlic Taytayan is more 
like the Biu’opean than the Negro or Negrito in the brachial index and the 
liand length. At the beginning of this paper it was stated that the Tay- 
tayans are probably derived from mixtures of Filipinos, Chim'so, Spanish, 
and East Indian elements. This has 1)een cisiablislied l)y body measure- 
ments. There is also evidence of some relationship with the Negro 
although there is considerable evidence that the greatest amount of 
resemblance is for the European. Wlicn the types are established it will 
])t 3 seen that a majority of them are Eu.-o|)r-nn, and that a majority of 
tho individuals pertain to the European types. 

Tine AVKRAOK TAYTAY.AX — A TYTIOAL FIIJIUNU? 

The individual represented by serial ainnibor elinieal number ITG, 
is almo^l exactly eijual in e\r*ry diiiuaihion lo the a\< 3 rage of the first 100 
ni(‘asunMl, and lo tlie total averagi*; I'liererore he may be taken to represmit 
the ty])e of tin* Tayiay popnlniion, if this eonstitules a tyja*. 'i’iii^ nuju is 
an Australoid with a eephalii* index higher than usual, inidh-aiing som.- 
Primitive inflnence or a slight dorsal flattening of the head. Tho head 
outline is low in front hut the front honibf* is seen (lig. 3). The oeeipiit 
neitluM* hnigos nor is it much tlallonod, llie vertex is high, the glalxdla 
prominent. AustraJoirl and Primitive are liotli repr(‘S(3nted, hut Iberian 
can not l/o e.\idu(l(‘d. 

The radio-lmim'i-al index is G7.8, the tibio-fiiinoral is 1)1.2 and the 
5nt<‘rnu*mbral is 71. N(‘groid rhararteri'^t irs an* bu'kiiig. but Enro^iean 
^‘h^Jra('l(‘risLi<^'i arc in eviden<*<*. One can .safely say that a typical Filipino 
(?) of to-day is European rather iluui N.egroid hut retains .Primilive 
characteristics. 

THE TAYTAYAN-, TUE EUKOTRAN AND TUE NILOTIC NEGKO. 

It may be of interest to compare tlic avcragi^ linear diimmsioiis of tliese 
three groups of individuals to determine siinilarities and dilfcreiu'f^s. 

Tho Nilotic Negroes were recently measured by the lato Dr. Alexander 
MacTior Pirrie, and reported by Dr. David Waterston ( ;}8 ) from the Anthrop- 
ological Laboratory of Edinburgh University in 1908. The Nilotic Negroes 
•include the whole native population ‘‘extending from the western frontier of 
Abyssinia across the Nile Valley, through the Barh-El-Uhazal region westwards 
to the Oenti'al Niger, and from about 200 miles south of Khartoum, to the 
northeastern shores' of Lake jTyanza” . 
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The individuals measured are distributed among’ 12 different tribes, the 
Diiikas (00 males) and tlie Biiruns (43 males) making more than half the, 
iinmher. 

The Dinkas are tin* iallest and have relatively the shortest limb parts of 
all the groups. O'lie avei'ages and iinliees of the measurements of 187 adult 
males are given in a table at the end of Waterstoirs paper from wliieli wo extraet 
the following: 



1S7 Nilotic Negroes. 

1S3 Taytayans. : 

i 

130 Knropeuus, » | 

( Uiiimetor. 









Absolute. 

Jvflative. 

Abso- 

lute. 

Kela- 

tivo. 

Ahao- 

lute. 

Ilelsitive. 

Stature — 

n}H.2o- 

ISO.ltf 

1 

100.00-100.00 

159. 47 

100.00 

167.80 

lOo. 00 

Upper lengtli 

40. 70- 

47.00 

•25.SO- 28.00 i 

39. 20 

24. 60 

41.90 

25.00 

Lower leg length 

39. 60- 

44.42 

24.40- 24.80 

37.29 

23.37 

39. 60 

23. 60 

Upper arm length,. 

32. 00- 

34.79 

IS.OO- 19,30 1 

32.37 

20. 30 

31.20 

18. 60 

Formrm length 

2S. 68- 

31, OS 

17.10-17.70! 

23. 05 

1 14. 15 ' 

24.60 

14.70 

Tibin-feiriornl iuue.K 

st>. .V 

98. (1 


95. 1 


91.5 


RiiUio-hunieral iiiilex 

S7. 6- 

92. 9 


71.2 


78. S 



\W. 1- 

77. 4 


72. 4 


(iS. i 











i* lIolTinann in Vinrordt'a tables J, Swiss nicir.’K The black fneed type represenis Ike 
fij;ure.'. I'or ihe Kvoup of JUnkas (UO juales). 


Till* siiitiii'o of tlu* groups of Xogro(‘s rniigps from above i'-mV’-.’- to 
tail, the Huropean is above Jiiofliinii, and tlie d’aytayaii is small. 

Tlie limb parts of tJio JSegro arc longer iiKlividually and oolleetivoly, 
a.|)8i>]utoly ami rolatively, tinm those of tlie JCiiropean or ''.i'ayta\inK (except 
I lie I'eliiiivo iip[)(‘r ai-iu length wliieh is tlie Rumc for tlie Eiirojiean as for 
the group of Negroes that has the v«mallcst relative lengthy and us grcatei* 
for the Taytayan than for (‘illitu' llic \(‘gro or tlie European. 

'rh(^ absoliiUi iipjhT arm haigih of the Tnytayan is imaisiired from llie 
ii])]>i-r edge iiisU‘ail of lh(‘ lower ('dge of tin-* aurnmion pro(*«‘>> {(> the elbotv, 
and this jnay mako it about. 1 mTiliniotm* longvr iiuui it should \ k \, there- 
fore it is pnfhably the same as the European, and Icvss than the Nogn). 
Iloweviu*, even a greai(‘r re<!u(-( ion llian 1 eeiiiinictcr would md rcthire 
ihe i-elativ*. l(*ngth as ]()W as eitiHu* of the other two peoples, d’he relali\e 
buigtli of lh(‘ unpiu’ arm is ilierefore a distinctive feature of the Tay- 
layan, is din'(’reiU from the European, and even surpasses the N"ogro 
(c*r. dapaneso (oj }. 

Tlie al)soluie and ndati\e r<u-i‘arm icuigth of; the I)iegro ivS so nuidi 
greater than tlial of the other two peoples th^at it may be at once desig- 
nated as the most characteristic limb quality of the Nilotic Negro. 

The tibio-femoral index of the various grou[>s of Negroes gives both 
lower and higher figures than those of Taytay and of the Europeans, 
and if all the groups of Negroes are averaged the index would not be 
different from tlie other two. It may be significant, however, that some 
groups of Negroes have a high index and others have a low on^thc'' 
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saDie condition it? found among the Taytayans wliere a low index pertain^? 
to some types and a Ingk index to others. One Xegro had an index of 
more than loii, and one or jnore among the Taytayans have like indices. 

The radio-liiuneral index is greater for the Xegroes than for the 
others, In^'anse of their great forearm lengtii. Tlie Taytayan. because 
of tile great upper arm length, is more distantly renioved from the 
Xogro by this index than by any other factor of the limb measurements. 

The intermenibral index puts the Ta^dayan intermediate between the 
extremes of the Xegroes and separates them from the Europeans. 

Tile Xegroes. except one group, have longco’ arms in relation to their 
leg length than the European. 

After all is said, one must admit that in the liml) parts, the difterences 
that separate the three peoples ai^e not great except in the long forearm 
of the Xogro and the long upper arm of the Taytayan. 

We now arji-ive at a eonsidfraiion of the artistic canon of the Taytayan 
from! he mea>iin-]neuts thai airt'ady have been discussed. 

AKTISTie CAXON. 

For the purpose of comparing tlie Taytayan with the European from 
the standpoint of the artist, the canon of Fritsch(30) fp. 10?) is used 
in the same way in wliidi it was uso<l for ilie TgoroTs( 3) (p* 451). The 
length of the vertebral column as ivpi\-eiiUMl by tlu* distance from the 
symphysis puni> 1o the na>al spitie is taken as the base line;, and all other 
linear dimensions are given in relation to that. A glance at the chart (fig. 
4) will show that the total head iieighr, the length of the np]>cT and the 
length ot rht.^ lower extremities are greater in the Taytayan than in the 
European, foinpared with the Xonnal Benguet Igorot. and the Igorot 
from Bontor(3) {v. 45''2}. the Taytayan similar to both, and the i)ro- 
tomor]diie characters ai’e evident in the long arms and tJio long total 
head hc'ight. Acconling to Stratz (p. 204), the total head height varies 
with the staiu]*'*, and a staiure of bJn I'cntimeters corresponds to a total 
head Indghi of 23 t-eiiiimeters. The ^taninj t^f the Tayiayans is 159.4? 
centimeters and tlu* total head Iieighr is 2:J eeiiiinieters. 

HEAD FORM ,AKD PlTTBIOGXOilY. 

The iiieaii Jiciul lengrh of 1S*2 Tayiayans is bs.bO L-ontimefers and the 
mean liead breadlli is 14.90 eemimctiuv wirli the rcMilriiig ceplialio index 
of SI.? 9. This would be altered if the diamelers oj; the head are reduced 
by 1 centimeter each as an allowaiu-o for the ihiekuoss of. tlie extra- 
cranial tissues. The cephalic index of the skull would thereby be 80.?, 
a frankly hrachycephalie skull, hut very close to mesocephaly. 

The cephalic index of the head is 4.19 ])omts greater than that of 
the Igorots, and about as great as the greatest oC Martin's ]\Ea]ays(lS) 
(p. 344), which vary from 76.4 to 82.4. 
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UKAX. 



Kkj. -i.- Ti'i-: Rujrjii) Link.s on tiu.; Lk!'’t Ri':i*iiK.SK.\T 'J'hk Avkkao'-; MliiFjniM'iA.v .Ac- 
ooiii>i*NO 'I'o Tni'i Canon of J'^jOTiSrit. Tjib ItifOicj-sN Ianijh on tiik iiicirr ItFj'UJO 
HUNT TIII-J AvJ'JKAOK 'j\VVTAY.-\N AOCOItUlNO To TJJF S;VMK OaN'ON. Till-! I’jl'iiOJ'KAN 
KTA'I IJUJ-; rs KQVAI. to « TOTAI. IIkAO UkIOUTH. TiIH TaVTAVAN STATlOtM IH JO^itrAi. 

To 7 't’oTAI. JlKAI) Jil'.HlJlTS. A ANO 15 PoiNT TO TIJW OHIN. 

I'Ik! iian'(twc.st forehead breadUi i? J5.2 iiiilliniohuv lest; iliaii the \vide!it 
pari of the head. This diHeroQce is only 4-3.0 ruillijnelors for llic Tgoi-ols 
and from 38 -to 4(5 for the ]\Ialays(lS) (p. 847). 

The nose length, from the shin lino at the greatest depression of tire 
nose bridge between tlie eyes, to the nasal point or spine, is 4.7 centi- 
meters, and the nose width from tip to tip of the flaring nostrils is 4 
centimeters, with the resulting nasal index of 85.2. fldie Igorots have 
a nasal index of 92.7 measured in the same way. That of the Malays is 
only ,83, because Martin used the nasion instee^d of the skin line. 
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The morphologic face iccle:: that of the Igorots is T9.4;, whereas 

Mmtia's ^Malays \ary from 80.5 to S5.S which is greater than it woiiLl 
be were the methods of measnr'ng the same. 

The following facial indices are taken from Martin flS) for cuniparison: 


Battaks 

82.0 

Javanese 

82.1 

Malays 

83.0-S3.S 

Sontli Cliinese 

S5,3 

Ainos 

S6.n 

NoTth Chine=:e 

ST.O 

Siklis 

S8.3 


If the chin-nasioii distance of the Tavtavaus were increased bv 1 or S 
millimeters, which would be fair under the circumstances, the index 
would then 'Urr.f.',' er'-u that of the Sikhs. Undoubtedly, the face o£ the 
average Taytayan is long like that of the Sikh, the northern Chinese and 
tire Euroitean. 

The lower face height (chin to nasal spine 6.C ceutiiuc-tersl "compared 
uitli the upper face height ('nnsal spin." to vertex, 1G.4 ^'iiiiinoiers i i« 
nor so great as that of the Igorots (6. 1 centimeters lower, li.O cendmcieps 
upper) whicli again places the Taytayan close to the European. 
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BEAN. 


Tamim J.—Mcn of TmjiQi}^ 


My, 


Type of imlividujil. 


AnstnUoid 

Alpine 

Cro-Magnon . 
Blend 


Australoid . 

Blend 

Kl('nd 

B. B. B 


Australoid 

Blend 

Primitive Australoid. 
Blend 


bo : « 


H i IH i Ift2.4 
298 1 47 ! 101.5 
KIC.O 
154.4 


sot) 1 27 
370 i 29 




85 ;i ' 05 ‘ lf,(l..s 


102.1 

10-5.1 

35.1.4 


85.2 

81.4 ,L 

87.5 |. 
82.0 


88.0 1- 
80.0 L. 
88.8 L 

88 7 „ 


9! 390145! 102.2 *89.9 

1I1| 3 !)S si..ijiui(i i.j(i.fl 111.,, iM.|ii;.;i'. 1.-,.:) Vii.iiTiiii’i M.ii '1^2 

11 1 :i.si J.i ; i»n r. ' 7s o i ra -x ' n i.» .* . i , 


111 8.S1 '15 : 150.5 ' 7S.<M 70.5 ' S9.|) 121.0 
70 , 100,2 ■ S9.2 85.5 1 104.2 1 137.5 

385 1 45 i 1.5, 8.8 j 88.3 I 79.0 I i)2.() ' 128.0 j 



ti 


187.0 


120.0! 137.5 0.7 I 42.0 1 70.0 I 55.5 I 71. .5 j 91.8 1 124.3 
141.0 1 1514,5 7.0 44.5 I 87.5 j 0,{.:} J 82,0 1 110.5 I 39.8 


,12.8.0 '189.7; (?)! l2.3L80.o!51o:'a).8 
li.s.2|o.I 10.7 SMI 0U.2,78 0 
i 1 90.0 ! 121.0, 12.S.0 189.11 i 0.2 10. 1 79.5 50.0.72.7 


j 88.0 

90.4 

123.8 

129.3 

J40.U 

1 6.5 

45.0 

H2.2 

52.5 

'81.5 

5»5.0 

182,5 

140.5 

1.51.0 

7.4 

48.0 

79.2 

60.5 

69.0 

88. II 

121.(1 

127.3 

188.2 

7.6 

42.3 

75.5 

54.0 

S0.5 

91. i; 

121,5 

126.7 

187.5 

6.5 

41.0 

81.8 

53.0 

S9.{» 

1(11.8 

184.6 

Ml. 4 

158.8 

7.J 

46.6 

88.0 

60.0 

88.5 

91.:); 129.(1 

181.6 

1 16.8 

7.0 

40.{) 

88.0 

56.0 

82.8 

97.0 

181.2 1 13S.0 

1 17.0 

7.;i 

15.2 

81.9 

58.8 

85 0 

98. 1 

181.5 

1 12. 1 

158.0 

(;.o 

44.5 

H7.1) 

66.8 1 

78,0 . 

85.5 . 

1 19.:i 1 127.0 

185.1) 

6.8 

87.0 

76.2 

58,0 I 

87.8 ; 

101.2, i:;n.r, 

129.5 

149.8 

5,7 

44.8 

87.4 , 

! 

.57,7 : 

7ti,5 j 

91.0 1 

128.5 j 

180.3 . 

188.0 

6.2 I 

J 1 . 7 ! 

79.5 

58,5 

85.7 , 

97.8 1 

18I.S 

i;;8.('. 

M8.S 

7 . 1 ; 

■15.6 ' 

86.3 1 59.7 1 

78.8 , 

9 . 8.8 , 128. 1 ^ 

i8.5.:i ■ 

1 16.0 

7.0 1 

■18.5 

SJ.O 

59.7 

7.S.5 ; 

95,0 

121.5 1 13;>.(l 

14 1 6 i 6,(1 ' 

H.o! 

8U.'l , 

58.8 I 

!7i.o; 

.85,0 ' 

119.3; 126.0 

187.8; 

.5.8 ' 

10.1! 77.0 |5:U! 

78.7 ! 

91. .S,' 

125.6 , 

132..t ; 

MI. 4 I 0.7 

41.-1 1 

80.0 : 

58.0 

' vS5.*l j 

96.5 . 
i 

129,8 j 

I37.:i 

145.3 : 

I 

6.2 

ll.0|85.3| 

60.0 


77.15 

0H.8 

09.5 


ilo.'i ! l.il.i • 


93.0 

91.5 

108.0, 

89.9 

90.3 


123.6 
128.0 

181.6 
118.4 
123.0 


77.2 : J03.0 138.0 

78.0 1 9S.0' 128.3 
77.5 -102.4 ' 132.0 j 

83.7 ; 107.5 1 137.3 * 

08.7 ‘JO.'O ' 119.0 1 


4, 90,S 
5 I 02.2 
3 1 100.0 
7 99.4 

7 97.0 
I' 90.0 


182.4 I 
125.8 , 
130.8 j 
180.0 1 

126.5 

119.0 

124.5 

132.0 


Adriatic? „ 

Australoid , 
Blend 


Australoid _ 
Blend 


1 33 

1 

131 

:32 

169.3 

.‘(6.8 

' 90.5 

105.0 

1H9.0 

147.0 

Pm'i.O 

S.O 

48.6 

92.2 

59,8 

80.4 

104.2 

187,3 

i 34 

430 

160.1 

85.5 

82.8 

96.0 

129.0 

337.2 

146.0 

7.0 

11.9 

,S3..1 

58.0 

76.2 

98.0 

130.8 

35 

35 

168.5 

88.0 

82.3 

96.0 

181.0 

139.7 

148.6 

6.8 

43.8 

84.8 

62.0 

79.8 

'101.8 

188.9 

36 


17 

164.5 

86.2 

84.5 

100.0 

laio 

140.0 

149.4 

6.7 

■14,8 

87.6 

GO.O 

76.7 

96.5 

130.5 

87 

1 169 

35 

156.3 

82,4 

88,0 

96.2 

128.0 

134.2 

145.2 

5.5 

44,2 

83.0 

66.0 

1 

78.1 

1 

181,0 

38 

^ 448 

70 

158.4 

80.9 

86.4 

96.4 

127.0 

388.0 

146,4 

5.6 

44,8 

85.7 

|58.8 

71.8 

9^2' 

128,5 

89 

— - 

19 

157.1 

88,5 

80.0 

94,6 

128.0 

135.8 

144,2 

5.1 

48,2 

82.4 

56.0 

73.0 

96.7 

127.6 

, 40 

— 

24 

166.1 

'88.8 

78.7 

94,8 

127.4 

184.0 

148.8 

(1.4 

48.7 

81.8 

55.7 

78.3 

98.7 

1218- 
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ahfiolute measurenietils, in ceidimeters. 
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18.^ 

14.6 

11.5 

10.4 

13.3 

12.6 

10.2 

6.S 1 0.2 

2.5 

0.3 

ll.U 

3.4 

4.6 

1.7 

4.6 

3.5 

6.2 

:li 


.1 

■19,3 


27.7 

30.9 

4.6 

. Iv8.') 

14.7 

12.-'-' 

10.11 

18.7 

12.4 

11.2 

7.6 ‘ 6.9 1 

2.8 

6.9 

11.0 

4.3 

5.0 

2.3 

4.6 

3.4 

'■■.2 

:1.2 

.4 ii5 

3 

81.4 

mO.o 

27..5 

*2'.'. 4 

4.7 

. 19.3 ' 

15.2 ' 

12.7 

11.2 

1-3.3 

13.1 

11.0 

7.2 ' 6.2 

3.0 

S.(» 

11.6 

L2 

4.6 

2.0 

4.6 

3.7 

6.4 

:l.4 

.1.10 

2 

31.8 

:j.8.| 

2'. -5 

•Vi.t' 

■5.1 

jl7.3, 

16.0 ; 

12.3 

11.0 

14.2 

13.9 

1J.4 

6.9 '6.2 

32' 

6.8 

11.1 

4.1 

4.8 

1.7 

1.9 

3.5 

6.:! 

:v4 

2.79 

2..5 

:ji.6 

3.8.0 

27.9 

‘29. .8 

I.S 

jlS.6 

i 

14.4 

12.3 

11.0 

13.6 

12.3 

11.1 

7,4 ‘ 6.6 

3.0 

7,0 

11.4 

4.2 

4.6 

2.2 

1.8 

3.7 

5.9 

3 5 

3.115 

2.5; 

29.0 

.'1'5. / j 

27.0; 

29.-5 

■4.7; 

18.6 

14.9 ' 

12.3 

10.5 


12.7 ' 

9,8 

i'7.LMJ.5 

2.0 

7.1) 

11.0 

3.7 

■4.6 

1.9 

4.'- 

3.5 

6..3 

3,5 

310 

2 ' 

:ii.o 

I 

29.0' 

'iy.‘2 

' .5.3 : 

: 16.6 

1.5.,5 

12.2 

10.2 

13.8 

12.8 

10.0 

7.2 1 6.5 

2.2! 

T.4 

11.1 

3.9 

4.7 


L8 

3 5 

5.9 

3 \ 

2.8.5 

4 

30.1 

; 36.4 

26.7, 

27 S 

4.S 

17.7 

1.5.5 

! 

'11.2 

! 

; lo,6 

112 

1:1.5 

11.0 

6.6 1 6.6, 

3.0: 

7.7 

9.4 

3.9 

4.8 

1.2 

5 1 

3.9 

5.8 

,{.t; 

2.95 


29.2 

34,3 

26.5* 

•J.S.0 

5.0 

1 

20.2 

[14.7 

12.8 

; i 

13.8 

13.4 

10.3 

'7.7 1 7,0 

3.2 

8.2 

12.2 

3.9 

5.3 

2.4 

4,7 

3.7 

G.:i 

3.4 

S.S5 ; 

4 : 

32.1 

|35.<} 

29.5 i 

30.1 

|5.*> 

lR.li 

14.8 i 12.4 

' 9.9 i 

13.7 

12.9110.7 

;6.8 6.2 

28' 

6.0 

;ii.2 

4.3 

4 5 

.1.6 

,4,8 

3.6 

0 3 

3.2 

S.15 ' 

2 ' 

29.4 

i , 

25.7! 

•>i).0 

5.2 

!l9.5i 

L5.1 

12.6 

il0.7i 

13.5, 

13,0 

10.4 

; 7.5, 7.0 

3.1 i 

8.0112.0 

4.0 

5.0 

1.7 

: 4.6 

3.7 

0.0 

,3.3 

,3.01), 

3.5 

'31.8 

' 3 H.O 

28,0 ! 

;v>4 

'5.9 

1I7.I 

15.1 

12.5 

jiai 

14.0 

1 

,13.0 

11,0 

1 0.3: 6.0 

1 

'2.5' 

I I 

7.6 

11.0 

4.1 

4.0 

1 

1.9 

j 

4.2 

3.4 

5.4 

1 

8.0 

;2.90 

2 i 

I3I.2 

'30.3 

27,2 ' 

1 

28.0 

,4.4 

|l82 

14.4 

12.2 

jlO.4 

13.8 

il2,7 

10.1 

6.5' 5.9 1 2.3 

7.1 

10.6 

4.0 

|4.2 

1.7 

4.5 

13.3 

;5.3 

8.2 

'3.00 

3 

30.2 

i ft . ft .6 

27 7 

‘28,6 

'4.8 

jl7.8 

14.7 

12.0 

i 

13,1 

(12.5 

10.4 

7.3; 6.2 12,8 

7.6 

10.6 

4.2 

i5.0 

'1.6 

:4.8 

'U 

io.o 

j3.0 

;i66i 

Is 

29.8 

■31,8 

27.3 

*28.6 

15.3 

18.0 

14.8 

12.3 

:io.5 

13.1 

.12.3 

10.1 

6.4;5.8 

2.6 

8.0 

10.3 

3.8 

.4.1 

il.9 

14.3 

'3.4 

iiU 

8.6 

I3.20 

[1 

31.2 

;30.7 

‘28.5 1 

1*29.6 

14.9 

118.2 

14.8 

12.3 

!io.3: 

;i3.9 

il2.4 

10.8 

6.6 ; 6.0 

2.8 

7.7 

(11.1 

3.7|44i2.2 

!5.0 

’3.3 

I5.9 

3.4 

i2.95 

\u\ 

29.8 

1 3.5.0 

:27.(j 

129.2 

:4:9 
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.r»EAN. 


Table J.—Mcn of Taytoii ^ 


Boily. 


Type of iiidiviflntil. 


c 

S'. 




I -d 


i i>c 1 


1 G ' 




T ' . 2 ? 


G , - i ’43 


I S i •? 




I Si - 

oc I -r 1 ? 


O , 

P ! 


Blend 

Blend 

Tbei'iiin 

Austmloid- - 


Moditied 1‘rimitive . 

Blend 

Iborfiii’ 

AuMTHl'iid 


Blend 
llteriuii . 
Blend... 
Bleinl... 


Cro->Ia«non . 
('ro-lMiiMiion . 
(ivO'Magnon . 
Blend 


Blend 

Blend 

Blend 

Blend 


- 1*2 

48 

44 

I 4 .‘» 

' 4 d 
' 17 

4 5 

! 4 y 
r>o 
! r.i 
52 

1 

f>8 
5 1 1 
. r»r>‘ 
rai; 

; r„! 

j 58 j 
J, 59 ', 
r>o 


1003 ; 40 i 

\ 22 \\ 

. — | 3 rij 
484, 30; 

180 I 47 

17 i (Hi 
405 j 80 

I . 

S()li o.> 

477 GO 
481 1 40 


171 

ISO 1 ‘.Hi 

18 s'')l 


104.5 ' 

80.1 

85.0 i 

90.4 1 

134.8 1 

142 7 

151.5 

0.0 j 

44.5 ' 

88.:i ; 

01.2 1 

79.:i j 

155.5 

82.9 

82.7 

97.0 1 

120.3 

133.3 

14:1.8 

70' 

4:^.4 

82.0 

54. 1 : 

i 

7:4.0 1 

1113.8 

85.7 

oc 

0 

100.7 i 

132.3 

139.3 

151.2 

0.8 

45.5 

85.:} ' 

57.0 

75.2 

1.55.3 1 82.5 

78.0 

.SS.7 

127.3 

1:43.4 

141.5 

/•>) 

, 

44.0 

79.8' 

53. 4 

7’2.0 

151.4 

78.9 

80.8 

93,0 

125.8 

13U.0 

141.0 

0.8 

4:5,5 

81.2 

.54.5 

71.3 

1.V2.0 1 81.7 

75.2 

90,0 

123.0 

129.5 

139.8 

1 O.U 

:19.0 

77.0 

.52.0 1 70.0 

151.5 

85.9 

7(i.O 

89.3 

123.5 

1:12.5 

1 4i.:i 

i(i.2 

40.0 

77.0 

55.0 j 71.3 I 

154.0 

SI .7 

79.0 

92.5 

I2G.0 

135.1 

142.1 

'6.4 

40.8 

79.4 

50.8 

7.3 0 i 

1G7.I 

87,3 

; 87.0 

103.0 

137.0 

1 15,3 

154,2 

; o.s 

47 5 

.sO.3 

01.0 

S.5.0' 

158.4 

82.3 

81.5 

95.5 i 

12S.G 

i:ii.5 

UU 


41.9 

.S1.9 

5:1.0 

710 

157.r> 

83.7 

; 81.0 

94.3 

128.5 

135.0 

143.0 

5.8 

41.5 

s2.2 

. 1 

71.1 

159.4 

..5,1 

' 81.0 

91,5 

1:40,0 

1:18.0 

! 147.5 

1 

7.;i 

112 

1 

' S'5.0 

G1.3 

78.2 

i 170.7 

|.8s..s 

92.0 

^ 100.0 

^ 189.8 

147.3 

i 158.5 

7 “ 

IS.2 

95,:! 

01.2 

si. 5 

1 lOli..^ 

' Sl.T 

S0.3 

' nn 0 

, I3G.2 

1 12.S 

,l53.ii 

0.9 

17.0 

<:.{) 

01,0 

SO. 5 

108.5 

’ S7,3 

*c«t. j 

' nn u 

138,2 

140.2 

1 151.8 

* 0.5 

17.S 

‘to. 4 

->.7 

70.7 

101.4 

SO. 7 

S2.7 

• '.“1.7 

131.5 

1110.2 148..S 

1 0.7 

■ 11.5 

1 

s.5.0 

til. 5 

1 

78.8 

157.8 

85.3 

’ 80.3 

93.0 1 128.8 

! 1:10.0 

1 

M5.2 

i «1.0 

' 42.2 

'81.7 

50.8 

1 74.8 


100.0 ; 13*2.0 

97.0 ' T27.‘> 

1 

113.0 1 125.0 
9’2.‘2 1 12322 
95,7 j 123.5 
92.5 ' 124.8 j 


95.1 |128.5i 

101.2 1 129 .o| 


108.2 1 135.7 


1 05.7 
Ld.J 


90 0 
S3.1 


108.3 ' 90.7 «:{.■ 


Blend . 

Blend , .. 

Alidiic 

Blend 

j Iherinn 

! Iberian. 

i Blend 

xMwtmlobl .. 


Blend . 
Blend . 
Blend , 
Blend . 


Blend — 

Cro-Magnon . 
Blond - 
Blond „ 


01; 

485 

50 j 105.2 

02 j 

482 

23, 107.0 

0:1, 

492 

40, 104.3^ 

04 1 

400 

4;l i 401.0 1 

'"’j 

51 1 

1 ' 

00 100.0 i 

1 0f.| 

501! 23 101.0: 

i 67 i 

988 

80 157.1 

os! 

1 1 

402 

17' 157.2 

. 0‘9l. 


40 i 107.3 

70 1 


1 27 ; 155.2 

.S 71 i 

505 1 49 ‘ 159.4 | 

. 72; 

i 1 

5’>0 

28 151.8 

1 1 

1 ! 

-i 73; 


1371163.3 


HS.l 1 


81.0 

84.1 ^ 

80 . 5 ' f 

K2.2 ' } 

83.9 } 

■*! 

86.8' 

83.7’: 
81.7,} 
80.3 ' 


■! 

75 

76 


Blend - 
Modified Primitive . 

Australoid 

Iberian— 


^ 87.2 
585 jl 9 !lC‘ 0 . 7 ! 90.1 
.521 1 32 i 108.7 1 88.9 

528 28! 157.0 jS-i-O 

503 50 1 156.5 
836 ; 23 ! 157.0 

529 i 28 i 161 .8 
522 140 '157,4 fge.O 


9S.2 i:{:!.5 1 ) 1.8 

512 7.3 41.7 81.8 00.0 

; s.s ‘ inii . o ' 

133.5 

91.3 

12 : i..5 131 .." 

4l),2 0.0 42 0 | 

■ 9.0 

51.2 

19 .:! 

91 2 

122.8 

t ' il.O 

1318 115.5 0 2 ' 

IT.’J 1 

S7.0 

5S.0 

77.0 

101 0 

i : i ,;..'> ! 

n 

lUO 7 

1 : 11.1 

11 : 1.0 

l.UO 

7.1 , 

Ki.l 

ilO.O ' 59.8 ' 

80.0 i 10:4 0 ! 1 : 13 . 8 ' 

llii.7 

1 : 10.0 

10.3 

1 . 5 . 5.li 

0.0 

lti.2 

ss.2 ' 

01.2 

TS.Ii 

ll ' 5.0 

i :! ii.O 

' lliO . O ' 

1 . 12. 1 

i :! 9.5 

1 18 . r , ' o . i5 1 

13.3 ' 

85.7 1 

58,4 ^ 

77.0 

99. 1 


95.8 

12 . S.S 

l : l8.8 

1 17.4 

0 ;; 

14.5 SI . 2 ' 

57.2 

75 . 1 ' 

9S.0 

KIU.O 

IfT . o ' 

1 

1 : 10 . 0 ' 

Ui l.!J 

1 10 . 2 ' 

.).S 

12..8 

M 5 ' 

59.0 

7 '!.. 8 ! 

100 . J 

j : i ’ 2.2 

1 , 

; '. n;..5 

1 . 1 ;!.^ ‘ 

141.0 

Tn ) 2 , 

6.0 

1 . 5.7 

85.7 

50.3 1 

7.\2 

97.8 

i :! 0.4 

' 95.2 

120.5 ■ 

l ; i5 0 

114.4 

7 . 1 ' 

• 1 ‘. I..5 ' ," 2.S 

55. 1 1 

72..5 

' j : i.7 ■ 

l ’ 27.:i 

1 ...1 

1 

i ,: o.o 

137..5 

1 li ;. 3 : 

7.(1 , 

1 . 1.2 ' SO.S 

( iO.O ' 

70 . 7 , 

'. is.ti ! 

I ’ iH.O 

t 90.3 

121 . 2 ' 

131 . 8 ' 

141.0 

(;.5 

10.0 

79.5 

Oti.S ' Tl.tl 

94 . 2 : 

125.6 

1 96.0 

130.2 

138.7 

147.0 

t5,2 

41.0 

S . 5.4 

5o,9 1 74.3 

95.7 j 127.8 

i 90 2 

121 . 2 : 

129,2 

139 0 

, 

5.8 

42.7 

78.7 

51.0 

68.0 

90.8 

123.0 

f 100.0 

132.2 

140..5 1 130.3 

0.3 ; 44.3 

84.5 1 59.5 

77.0 

102.0 

133,3 

> 105.5 

137.5 

144.3 

150,4 

6.5 

44.6 

91 . 2 . 57.2 

77.6 

104.3 

137.4 

1 100.7 

136.2 

145.0 

154.6 

7.4 < 

40.4 

87.7 

64.S 

81.6 

104.7 

137.0 

i 96.3 

126.7 

130.0 

145.3 

7.0 

42.8 

83.0 

59,5 

76.5 

98.0 

127.0 

1 94,0 

127.3 

134.7 

143,8 

6.0 

43.5 

83.2 

60,5 

77.2 

99.4 

129.5 

£ 90.0 

123.5 

131.0 

141.2 

5.7 

42.0 

79.0 

53,0 

69,9 

91.5 

124,6 

0 ' 88.0 

121,4 

130.0 

140.0 

6.7 

42.4 

75.7 

57.6 

74.0 

95.7 

125:0 

7 93.2 

126.4 

182.2 1 143.5 

6.7 

40.0 

80.8 

l65,4 

73.5 

96.2 

12G.7 
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nhsohtle iiimsuremmts, in centimeters — Continued. 


Hecii. 


I ilaximum— 


H 




rirf'nnilV-rtmcic 



ijlS/i US UO 13.3 ll.ltjT.l 6.3 3.U'6.S ll.L* 4.0 2 ‘J.2 4.7 3.5 O.lj S.T 3.05,1 ‘2'.*.0 36.5 1 27.0 ‘JKi 4.S , 

jl.U 14.4 11.4 1U.5 13.6 Vlf> 1U.5'T.8 7.0 2.3 S.2 lU ' 4 0 5.2 1.2 4.2 3.S 6.0 3.7 3.10 ‘3.5 20.0 ' 27.0 2S.2 5.2 


llS.0,14.1| 

11.7 

10.7 

i:-3.N 

12 7 

11.4' 

7.0 

7.5 

3.1 

6 0 

11.8 

3.2 

48 

2.0 , 

4.9 ' 3.6 

7.0 

3,5 

2.70 ; 

1 

3i‘.5 

33.7 

2S.0 

2'^, 2 

5.0 

[is.lj 14.2 

12.7 

10.2 , 

14.4 

12.0 

11,5 , 

7.1 

(5.2 ' 

2.6 , 

t;.2 

10.1 

4.2 

4.3 

14 

1.7 ‘3.7' 

7.1 

3.4 

■i.75 

4 

29. 1. 

34.2 

27,2 

29.0 

5.7 ’ 

, 17.1 35.5 

12.2 

10.3 

13.4 

32,'' 

10.7 

7.0 

6.7 

3.1 

7.8 

ii.o' 

4.2' 

4.5 

2.0 

5.2 , 3.3 

5.3 

.J.3 

2.96 

4 

:40.6 

32.7 : 

27.1 

2S.0 

4,7, 

'l7.0 15.2 

12.5 

11.2 > 

13.3 

12.7 

10.5 

7.0 

6.4 

2.7 

6.4 

11.3 

4.0, 

V6 : 

2.4 

4,4 '3.4 

.5.3 

3.7 

2.80' 

2 

32.3 

35." 

T .* 

‘-'n " 

4.5 

,19.3 14.7' 

12.3 

11.0 i 

14,5 

13.2 

11.0 

7.0 

6.0 

3.6 


10.6 

3.7 

5.r 

0.8 

4 4 3 6 

-5.0 

4 n 

2.90, 

4.0 

.11 2 


2.1.' I 

'V. 5 

5.0 . 

||I7.8;a-4, 

31.3 

y.s, 

13.1 

13.6 

10.2 

7.3 



7,;* 

0.3 

4.V 

4.3 

1.0 

{.:■ 

•‘..1 

’.'.5 

2.65 

‘2 s 

2'<,'> 

31." 

y,-i 

27.3 

4.9! 

t 

• lS.u!l5.b 

1*2.0 

10.8 

13.y 

13.0 

10.6 

1,3 

6.4 

2.7 

7.4 

U.1 

4,1 

4.6' 

1,0 

5.4 4.0 

(5,6 

•5..; 

2.7.'' 

! 

2;- 

.M..5 

26.7 

29.7 

5.. 5 

1 18.7 14.7* 

12.7 

10. 1 

14,0 

13 0 

10.0 

7.3 

6.7 

2.8 

7.0 

12.M 

3.9 

4.9 

2.0. 

4.7, 4.0 

6.6 

.;.4 

60 

1 

M.6 

:;.’.5 

27." 

2" 7 

5.5 

17.7 '15.3 

12.0 

10.5 

14.0 

12.7 

lo.t; 

6.2 

5.6 

2.5 

7.5 

10.3 

3.5 


2.1 

4.1 ' 3.6 

.5 0 


’2.90 

3 

*32.1' 

35. 

21'.." 

2".5 

1.4 

‘ i8.4 15.0 

32.5 

lO.C 

11.3 

13.2 

11.1 

8.1 

7.5 

3.0 

6.y 

12.7 

4 6 

5.2 


V2 :..l 

<‘.4 


3.I0 

6 

3!..J 

oft." 

2?,~ 

20.4 

.5.i.( 

jlS.5 14.3 

12.0 

10.3 

18 2- 

13.6 

10.S 

7.1 

6.<5 

2.0 

6.5 

118 

37 

4.5 

2.2 

4 3.8.6 

6.2 

2.S 

3.30 

5 

2.'. 6 


2'i.2 

*2". 1 

5.2 ! 

|l8.S 35 0 

12.5 

10.1 

14.8 

13.0 

ll.i 

7.5 


3.3 

7,', 

'12.0 

4.4 

l.l 

1.8 

.■.0.3.8 

6.2 

4,0 

3.10 

1 

32 tj 

rJ' } 

19 2 

27.7 

5.3 ! 

ks.! 15.0 

12.7 

10.0 

13 8 

13.0 

30.1 

7.1 

*•.1 

•_.o 


12.0 

4.1 

4.3 

•> 

4.4; 4.1 

6.1 

3.4 

2.95 

4 

30.6 

35.8 

28,2 

28.0 

5.4 1 

tlR.O ' 15 0 

12.2 

lo.li 

13.2 

12.4 

lus 

0.5 

•5.S 

2,6. 

6.<» 

10.4 

4.0 

4.3 

.2.0 

4.2: 3.6 

6.1 

2.9 

8.0.5' 

2 

2S.3 

’ 36.1 ' 

25.8 

2S.2 

5.2 ^ 

1;' , 

18.4 35,3 

11.7 

10.1 , 

13.0 

13 U 

y.3 

7.6 


2.7 

G.l 

1 12.0 

;4.i 

4.7 

*2,0 

4.5 3.5 

•5.'' 

8.2 

S.I.iCi ' 

■' 5 

29 3 

35.7 

27.2 

28 3 

: 5.0 ; 

18.1 15.S 

12.4 

10.5 

13.7 

, 12 S 

11.1 

7,,s 

•5.0 

,3.1 

^>.0 

' 12.2 

' 1.1 
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3S.34 

■24.5 

14.7 *J.i> 

I'-il r. 

6>ddt>pC‘. T^riin’tive 

7-2.3 

74.7 

IT. 91 

IN 7 33.3 i 

5r». 15 

28. 2 

79. 

77. 77 

IKrI.in it. P. R. B 

79.7 

81.5 

20.74 ' 

13,0 31.0 

41.94 

25. S 

11.9 .-‘..■a« 

"J. 

‘iild tyi*e. 

73. S ' 

85. 8 

21.09 

13. 0 32. .8 

;19. ' 3 

23, 0 

;:.5 '*',.15 

71,0 

■Rjiii‘lC-__ . 

70.7 

8J1.3 

20. 7S 

13.2 34.0 

j". "2 

■Jl. 1 

15. 7 74 


Mifiif* B. R. H.. mixL'il 

80. 3 

72.7 

21.15 , 

0. S 3;^. 1 

I'.t. :10 

21.3 

13.7 ' 79.40 

SO. 40 , 

Odd type, Iberian D, B. B. B., 

73.9 

77. 9 







iiii.xed. 



In 0- 

1 i'.T..-, 


22.7 

11.1 , 76.1 

87.7 

\lpin**. Primitive 

71.4 

82. S 

19.31 

19,0 3H. 0 

57. 58 

25.4 

13.6 79.5 

7*X0 


69.8 

86*. 1 

22. 2 1 

11. ] 29.9 

37.12 

24. 8 

12.5 84. lU 

71.42 

pM-min it 

69.8 

89.7 

, 

12.8 ' 

:*.9. 1 3 

•24.0 

12.9 8.5.24 

89. 3<i 

Ib.-riini it. '’(M i>p«* 

76, 1 

77.0 

19 '■.« ' 

11.0 

JM 

24,8 , 

33. 1 i;: 


Mi.xed 

73.3 

84.4 


11.." 33.<*. 

M.iil , 

22. 0 

li.s NNtrT 

s.;. 9.5 

ndd r\T>e, n'l.Vffl ... 

76. 4 

74.1 

iN'.t* 

13.1 80.1 

37.12 

22. 6 ; 

10.6 S3.'»-i 

».8. »’«> 

I». odd 

71.7 

8»>* 7 

20.39 ^ 

12.5 33,8 

86. ys 

20,1 

9. 1 83, S.i 

95. 25 

Tboriur. P. Piini’live 

70.4 

SO. s 

22. 78 

13. i 29. 4 

15.57 

*21.2 

10. '2 77.0ti 

73.9i> 

Mixed, .\lolne. PriujitiVe. 

7»i. S 

S-2.7 







ilu rijin i’. 



■ 22. 5H ' 

14. .5 32.5 

41.61 

22.9 

jl 9 7‘.>.u.; 

80 . UU 

Primiti%N 11. P,. B 

76.5 ' 

80.2 

1 19.^0 ! 

12. 1 34. U 

35. 53 

24. vS 

13,2 . 7v>.7n 

91,30 

Mixrd. 11. It. H 

'67.8 

b7.1 

1M.M5 i 

1.5.0 ;iM 

16. 15 

23. 4 

12.3 92.4b 

85. 41 

Mi\i*d 

79.3 

78.3 

lO.i'i'i 

It'i. 29, ."i 

5-. 93 

■20. 7 

9. 3 77. 11 

91.30 

Mi.xed. Is i-riar ]*ri:ni> ivi*_. 

73. 9 

83.8 

19. 95 

J1.9 oi.'A 

I't. "2 

24,4 

!■;. i 80 li 

"*». 43 

Alpine. Prnniiive 

75.0 

81.4 

19.. ">2 

13. 1 3.J. ^ 

3H.75 

■21.2 

10.1 : 93.37 

8‘2.07 

''•lixed. Primitive 

74.6 

>0- ; 

JO. 71 

11.1 

33. 34 

22. 0 

12. 6 .87. 57 

' 81.25 

Ib- I'i.m j* 

8;;. 0 

00. 1 

1 2il.i>‘' 

11.5 :!L'- 

42. 'U 

•-’2. 3 

10,1 72.76 

73. 5S 

Tb'-riaii. mixed .V and P 

67. tl 

HH.4 

21.11 

13. 2 33. 0 

10. 00 

22. 9 

11.7 81.76 

9"*. .”'5 

M.»ditk‘d Iberisin !5. :in.I P, 

79. 6 

81.7 







mid iJirf, 



! 20.24 

14.3 37.4 

38.23 

23.8 

11. b 77. J3 

8U. l«J 

iberijiu A. Primitive 

•17. J 

SS.8 

: 21.27 

lo..") 34.0 

4.5. 5S 

•24. 5 

13.5 83.30 

lOJ.."^ 

MjlIjiv. <’l3ine.«e 

75. 2 

7>>. -5 

22.45 

13.2 . 31.8 

41. "4) 

22. 1 

11.5 79.12 

95.23 

Il3eri»Hi B. mixed, iberi.an C __ 

77.9 

76. S 

i 20.39 

11. 0 ! 30.0 

35.94 

20. 4 

9.8.' 82.58 

81.00 

na-riuii r> 

71.9 

80. 0 

1 19.92 ! 

14.6 I 33.4 

-13.71 : 

21.3 

11.0 80.00 ’ y2.60 

; Alpine 

,| 71.5 

1 78.6 

1 20.50 1 

16.1 ‘ 32.6 

1 49.36 ! 

‘22.1 

n.O i 81.31 

84.ua 

Modilitjd Primitive 

73.9 ' 79.8 

1 19.51 ' 

11.4 1 38.4 

! 29.68 

21.8 

10.6 1 81, -as 

, 78.84 

.Iberian C and B„ 

77.7 

; SO.O 

j 22.44 ; 

14.3 I 29.3 

1 48.80 

: 22.2 

11.0 ■ 79.55 

! 78.84 

' Odd type,B- B, B., Iberian D 

70.1 

82,3 

j 20.14 . 

16.7 ; 31.6 

I 52.84 

24.5 

12,7 j 7S.33 

[ 81.25 

1 Modilied Iberian C,. — 

' 77.9 

' S5.5 

1 20.09 

10.1 1 38.6 

j 26.16 

•21.9 

; 11.5 1 78.88 

: 97.67 

‘ Iberian I), Iberian 0 

86.7 

I 72.2 

1 21.37 

12.2 i 32.6 

! 37.19 i 

24.4 

; 13.4 i 90.64 

' 93.33 

Odd. type, Primitive 

; 71.2 

i 82.0 

j 21. 05 

14.8 1 33.0 ; 44.64 

22.5 

i 11.2 : 86.36 

1 98.02 

! Primitive, Iberian C — 

75.1 

' 84.9 

i IS. 64 

12.7 i 34.2 

37.13 

•^.0 

. 11,4 1-76.16 

1 72..>4 

1 Iberian A 

• 82.3 

; 73.1 



IIKAN 


'J’AittK 11. Men of Taj/iaif- 


Sr)C<*ieK ol iiuUvi<linil. : 
Tho trne Hpocios is in 1 
parenthesis, except i 
wIuM’e no parenthesis ! 
is ^riv<'n. I 


Australoid 

Blend (Adriatic) 
Iberian? 


v K fl S' i 9 ii bf' 

■a 1§f SSf II |l I"' 

481 3t.4 ! ‘.12. 5l«d‘ I I t{).2 


Blen<l (.Modilied Primi- 
tive). 

Blend (Iberian) - 

Ciro-Waguon 

Cro-Magnon? 


Cro-Magnon i 

Blend - ' 

Blend (Iberian) 

Blend (Iberian) 

Blend (ModilkMl Primi- 
tive). 

Blend ( Iberian i 

Blend (Jberian) 

Blend 

Alpine 

Blond 

Iberian - 


Iberian — 

Blond (Iberian) — 

Australoid — 

Blend 

Blerul 

Blend (Iberian) 

Blond 

Blend (Iberian) - 

(Jro-Magnon 

Blend (Iberian) 

Blend (Alpine) 

Blend (Alpine) 

Modified Primitive 

Australoid 

Iberian — 

Iberian 

Blend (Alpine) 

Blend , 

Iberian — 

Australoid 

Australoid 

, Modified Primitive.-. 

• ^Alpine - — j 

^ AukV^id (Typical?) - 

, 


I • - ‘.w.s ! 

I : 2 ‘.».h ! 21 . i; 

, 1 118.71 42.0j2:>. 1 

, 22. 21* 12. t ' 2.‘). 81 

; 22.72 • 21). 7 21.di 

I ’ 28. OH 1 40.7 2r>.H 


22. I 40. H 2.>.U:' 17, 
28.02 1 H7.0 2H.1)> ' hi, 


HI.I , 
m H7..S 
520 ■ 80.0 , 
;i8.o 

f>8r> ' s«. j 1 

.'>2J 80.0 . 

r,2H 8.'). 8 

.■■>08 ' .87.0 . 

.s;;t> : so 8 

520 i 3.1.7 
522 ! 33,8 
m i 37,7 
537 j 33.7 
225 I Se.6 
703 I 8,3.5 

1 30,0 

m 37.6 
38.0 
180- 37,5 
564 87.3 

560 ,42.2 

561 83.3; 

■ '566 in,9y 


38.8 : 21.1*8 
I 40. H 25,02 
137.8 28,20 

30.0 24. J 8 

43. 9 27. 30 

40.8 2(ll.-> 
87.5 23.07 
39.2 24.02 

38.4 24.61. 

83. 8 24. 71 
86.x 23.02 

42.4 24.63 
36,2, 26.38 
39. 6 20.01 
'4,4 25.52 


1(12 

10. (»2 

10. .5 

I *2, .20 

88. 8 

21.0 

I'J, (|7 

24. 0 

11.80 

80. 8 

18.0 

11. Oil 

21, .5 

15.40 

Ill>, 

1(1.7 

10.00 

•21.0 

18. 88 

84.4 

1(1.0 

10.00 

•28, 0 

14. (2 

2S. 8 

20. 8 

11.80 

24. 8 

14.28 

88.0 

10. r> 

11.08 

•28. 8 

18.00 

84.7 

IS. 0 

10. 08 

•20. 5 

15, 72 

88. 5 

17.8 

10. TJ 

2^2. 5 

18. 04 

82. .5 

hs.o 

ii.;;o 

28, 2 

1 1. 00 

80. 0 

IS.S 

11.84 

21. 2 

14.00 

81.5 

IS. 1 

■ 11.71 

•21.0 

1 1.-.:! 

32. 0 

10. 0 

' 11.20 

24.0 

14,01- 

85, 0 

•III. 2 

1 l‘2.'22 

'8.0 

18.02 

81.8 

17.4 

1 1. 10 

•20. 1 

l.;.8ll 

:!•.•. 0 

1S.I1 

! II..;:: 

•22. 1 

18. 08 

' 8l.i> 

17..S 

! 11.05 

‘28.0 

I'l.O.) 

82. 1 

17. *2 

10. 70 

i •28.0 

' 11.00 

1 82.8 

is.y 

11.52 

I 22.0 

1 18.78 

j 8,8.0 

17.1 

10. .88 

I yj/) 

' 18. 10 

t 81.0 

III. 7 

10. 02 

•21.0 

18. 08 

81. 1 

17. S 

.11. 10 

10.0 

1*2. 0'2 

, 82. 1 

Is. 4 

11,. >4 

■21. 1 

18. -I- 

' :i::. l 

11.0 

i s, ;>o 

•2‘».8 

|.‘.0l 

88.2 

is, 1 

* 11. os 

21. 1 

! 1,01 

82.. 8 

20 -1 


20.7 


•I'l. 1 

' m.H 

i 0. 1.0 

■28, 1 

: 18.00 

:;:t. 8 

17.0 

! 10.82 

1 -21.5 

! 18.00 

- 80.0 

■ ni.v 

111, 67 

j 

M.is 

81.1 

111. 8 

; 10. 8s 

; •21.0 

18. dt 

:;t. I 

' 111. 1 

' 10,80 

:2i.7 

11.29 

80. 8 

is. 1 

i 11.40 

' ‘22.7 

14. 1‘2 

8l,."» 

111. tl 

I 10.85 

•21. V 

1 ''il 

■ 88.0 


10.09 : 28.8 
12.01 , 20.0 


*20. ‘2 

12.01 j 

16.3 

10.21 

16.8 

10.55 

X 7.8 

11.41 

13.2 

11.59 

19.4 

12,37 

21.6 

12.59 

17.7 

11.73 

17,3 

n .69 

,, 15*7. 

11.62 
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indices and relative factors — Continued. 



21. G2 

IS. 5 

34.1 

39.58 

IS. 9 

0.6 , 

70.77 

03.02 

Primitive, Iberian C- — 76. 1 

70.0 

IS. 43 

16. U 

S4.fi , 

46. 24 

21.8 

10. 7 , 

87.77 

SO. 13 , 

Odd type, Iberian C. B. B. B_._ 75. 1 

70.8 

21.15 

14.0 

33. 1 

42. 29 

26.9 

14.9 

78.60 

70. 50 

Iberiitn C, B, B. B., Iberian 1> 73. 6 

< Cro-Magon i . 

85.7 

21. s 4 

12.7 

34. 2 

37. 13 

22. 5 

12.2 ' 

. 1 

Sd.44 

92. 10 

Prim itiv e 78 . 6 

73.5 

IS. 00 

13.5 

35. 5 

as. 03 

21.4 

S, 7 ' 

84.78 

1 46 , 

Il>erian (’ — _ 71.9 

90.0 

ly. So 

14.0 

33. S 

41. 42 

23. 4 

11. 6 . 

77.30 

82.22 

Iberian 0 72. 1 

80.3 

20. SO , 

14,7 : 

35.2 , 

41. 81 

21. 0 

12.0 

70,80 ,100.00 

Mixed, Iberian D, Primitive, 74.7 
Iberian A and C. 

81.0 

10, ss , 

15. f\ 

33.2 

If.. 

22. 3 

T».c. 

'•2. 90 

95.3m 

Odd type. Primitive, Iberian D_ 7:4.4 ' 

86.9 

20. IS 

14.0 

31. 

■1*6 16 

21.2 

10. < 

.'3.3:5 

W.'H* 

Tberian A odd tvpe 77.6, 

7S.7 

19.01 

12.7 

35.8 , 

35.40 

21. S 

9.S 

Jsl. i ' 

"2.2.4 

ib'erbin B 71.8 

92.3 

19. 07 

15.9 

35. ,S 

410. 01 

23. 0 

11.7 

87.29 

"M.39 

Iberian r 67,S 

89.0 

21.15 

12.6 

32. 2 

.'9. 13 

22. 3 

11.4 

S.S.TM 

100. CO 

J]»er:.‘in I), liii.ved 74.4 

81.3 

21.33 

17.3 

33.8 

51. IS 

22. 8 

, 11.4 

"1.53 

oo.«''» 

Ijjeriuii I>. livriaii B 77.3 

76,0 

10.24 

IS. 5 

So. 7 

fiO. 26 

21.6 

10.4 

79.36 

8i.:41 

i>»**riari B and (\_: 76.2 

75.6 

10.16 

16.7 

SI. 3 

1’''. 60 

2.'. 7 

10.2 

"5.31 

:V 

Mcdiiieii Prirnirive. Alpine “5.0 

73.0 

21.06 

14.0 

32.4 

16.2.‘ 

24. ^ 

13,5 

"5, 1 4 

f»f>. f*6 

5 >dd l> pe. Iberian B and < ' “7. 9 

76.3 

20. 12 

' 14,2 

3.5.0 

13. < /i 

22. 2 

m.4 

8“. 12 

*4,0o 

Iberian B, Pnmnive 70.4 

8 li. 7 

20. 4S 

12.2 

S3.0 

Hfj. 06 

26. 3 

' 15.0 

Tfi.21 

78.72 

Iberian 0. Iberian I) ( Cro-M a e- f»s. ii 
non, (B. B. B, > 

83.0 

20.48 

12.5 

37.3 

33. .51 

23,0 

11.5 

77.27 

, 85.41 

Tberiiin. mixed 69.2 

SIX 9 

22.02 

12.0 

31.3 

38. 33 

, 22. 1 

12.2 

S5..’vi 

86.9". 

Iberian D s5. 2 

71. 2 

10.07 

14.2 

35.8 


' 19.7 

10.2 

7S. < 

IfNJ.IlO 

Priiniiive SO. 2 

73.0 






SM.:42 

."6. ."K 

rriniiiivc. IJ. B. B- . 

72,2 

83.0 

20.87 

12.3 

33.9 36.28 

23.4 ' 11. N 

Ty. 70 

S2. W 

Slixeii. Priinitivt' 

70.3 

87. 1 

20.76 

12.3 

33.0 ’ 36.2.S 

20. 7 0. 3 

^4. Si 

*^2. 35 

lifcriui! ]» .. - 

67.0 

89. 0 

21.8tl 

13.4 , 

31.0 43.22 

22.6 

s:. 1 1 

Sf.. 01 

.ilpli’.e, l*riiiiili\e 



19.77 

17.3 1 

32.2 53.73 

22. S 11.. 5 

Nr. 10 

82. 07 

Mixi-i, Iberian B and C 

77,5 , 81.9 

‘ 20.00 

IG. 5 

32.0 51. .56 

25. 1 12. 0 

76.16 

v,«. IS 

Modiiirsl Iberinr. A. Alpine _ 

1-7. 3 

S".0 

10.73 

14.9 

35.5 41.97 

23. 7 11. 7 

"5. 10 


iberijiH 

"U. fi 

M.X 0 

19. 10 

13.1 ! 

30.4 . 43.09 

21.0 9.N 

SI. 96 

72.31 

Ihorian r. Primilive 

75. a 

79, 4 

10..S7 

1.;./ 

3:1.3 41.14 

21. S U.l 

M. 71 

7G. 00 

iheriiin A, Primilive. nrld lypc. 

7s. S 

77.5 

-21. 71 

11.8 

33.5 35.22- 

26. 0 15 0 

•"y. 14 

95. ft) 

Primilive 

75.0 

73.0 

10. 96 

13. 0 

33. 4 38. 02 

21 . 9. S 

76. 17 

"5. 41 

fl^Tiiiii B, Alpine. Primilive.. 

*iT. y 

93. U 

20.01 

14.5 

3:3. 2 43. 67 

25. 2 i;;. T 

TU. 50 

7v*. la 

Iberiun Tx ini.xed. Iberian A_. 

rW. 3 

80.9 

21. 14 

14.8 

33,1 44.71 

24, fi 13. 6 

75. tKl 

7S. 4:5 

Iben.an B. Primiiive.Ibormii T> 

7.5. 4 

79.7 

, 20. 4S 

, 16.6 

34. 5 4S, 11 

30. 6 1*2. 5 

84.23 

75, 47 

B. B- B 

CAu >1 

91.2 

, 10.57 

14.8 

33.0 44.84 

23. 4 11. 3 

80.11 

■ 88.37 

Ilxiridib mixed 

70. -i 

sS.9 

' 20.25 

16.5 

31,6 52.21 

*22.6 ; 20. S 

77.39 

1 81.63 ’ 

Iberian D 

73-1 

90.4 

! 20,9*2 

13.0 

33.1 39.27 

23.5 11.0 

76. 14 

1 93.75 ' 

Iberian C, Primitive 

65.7 

91.9 

20.66 

' 14.6 

35.5 41.12 


76. .59 

jllO.OO ; 

Iberian C, Primitive 

84.2 

76.9 

21.21 

I 14.8 

31. 4 47. 13 

21 5 ‘ 

’ 89 .1.5 

1 84.44 . 

Primitive, Alpine 



21.01 

14.1 

33.7 , 41.83 

21.2 [ 9.2 

86,85 j 74.50 

Primitive, Iberian C 

71.0 

85.7 

' 19,51 

14.3 

30.2 ; 47.35 

. 22.2 1 11,6 

73.68 '10*2.22 

Odd type 

84.9 

75.1 

, 21,33 l 15.1 

34.2 ! 44.15 

' 21.9 i 10.6 

78.57 

; 31.81 

Iberian C 

72.7 

; 86.2 

' 22.61 

13.3 

30.3 43.89 

i 21.8 1 11.8 

85.00 

1 88.09 

B. B. B., Iberian A 

; 75.8 1 75.7 

j 20,76 

12.5 

31.1 40.19 

i 22,7 1 11.7 

: 85.29 

1 83.33 

Iberian A? - 

69.6 ; 81.4 

1 19,35 

11.3 

S3.2 1 34.03 

‘ 23.7 1 12.4 ' 83.99 

« 79,16 

Iberian B, Primitive 

79.8 

81.8 
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~ 


u 



!U 

'C 

'p 

Zj 

i 

u 1 

Species of individiml. 
The trnt‘ ^peeie.s is in 
pnrentht'sis, ex c<‘ p t 


6 

0'S 

0 

Is 

h 

ft • 

dl ^ 

p 

5 

Xi ^ 

J 

0^ 

,®s 

ft 2 1 

i 


y. 

!?» 

4) P 

Wl 


£1 "Sli 

S a 

0 

^ a 


a 


where 110 parentho.sis ! 



Pr-i 

7^ W> 

■S tL 

*3 so 



A' 


‘0 a 


is given. . | 


s 


P 0 

cn -1) 

£jr-. 

'^r-l 


•(D 

.i: s 

■'3 a 

U) Cl 

a:- a 


*>■* 


<1 

(P 


Pi 



.#*4 

fx; 

<1 

Blend ' 

91 

174 

32. 4 

21. 81 

35. 6 

23. 97 

16.4 

II. 01 

21). -1 

13.7:5 

29, 1 

Austrahiifl ' 

95 

,5HU 

37. 0 

23. 1 1 

:i9.0 

24.71 

16. 1 

10. ;{9 

21.2 

i:i. i:i 

:»2 -1 

Aiistrpleid 

9() 


37. 6 

23. 36 

;i5.6 

22. 12 

17.8 

1 1 . 06 

21.9 

13.61 

151.7 

Blend (Australoid) 

97 

m 

37. 9 

23. 52 

‘Ml 8 

21.:-il 

18.0 

10. 99 

25. 0 

i.-..a7 

:53.() 

An.straloid 

98 



35. S 

22. 73 

:is.2 

24 25 

1(5.9 

io.7:i 

21.5 

1:5.65 

;t3 . 1 

Anslrtiloid 

99 

176 

37. 3 

23. 78 

39, 6 

25. 25 

I,S,7 

1 1. 92 

23. 0 

14.66 

,'53. 9 


100 

5.S1 

3(5. 5 

23.44 

;^7.3 

2:>, 95 

18.6 

11.94 

21.6 

i;4.87 

31..') 

1 ; ■ i. 

101 

596 

39. 3 

•JU 

:is.o 

2 : 1.3 

17.3 

10.6 

22. 0 

13.5 

32.0 

Hive.) 

Blend - 

102 

589 

38,1 

23. 2 

12. 2 

25. 7 

18.8 

11.4 

26.5 

16. 1 

f) 

Cro-Magnon 

103 

(516 

40. (5 

24. 3 

40. (1 

21.3 

19.5 

11.6 

24.5 

14.7 

:J2.6 

Bhnid 1 lijerian; 

101 

03 

31.8 

22. 2 

40. 3 

25.7 

16.3 

10.3 

20. 7 

13.2 

;u.o 

Blend 

10.') 

(103 

.17.0 

2ll. 7 

;w.2 

24.5 

17.8 

11,4 

22, 2 

14.2 

;53 . 0 

Blend 

10<> 


,39. 1 

21,.’) 

:i9. 8 

21.9 

18.3 

11.4 

22. H 

11.3 

;53.2 

Blond 

107 

lot 

37. 2 

21.3 

:i7.7 

24.6 

17.2 

11.2 

20. 5 

B). 1 

:i;5.o 

, Bleinl 

lOH 


. 38.9 

1 24.4 

1 :i9.r) ; 

1 24.7 j 

i 18.2 

11.4 

22,6 

ll.J 

:«,r) I 

Alpine trixTiaii;.. 

109 

' 653 

i 38. 9 

' 2 : 5.9 

' 38.0 

! 23 9 

' 17. s 

10.9 

22.7 

i 111 ti 

;n.,. i 

1 

ITnnitive? 

110 


' 3'.. 5 

23.7 


20.7 

.15.4 j 

1 10.3 

20.6 

! J3,7 j 

1 31.3 1 

Blend 

in 

633 

39. 1 

24.7 

1 38.3 

24*0 

17.0 ! 

! 10.7 

23.9 

i 15.0 

30. 1 

Blend 

132 

' 

1 37.3 

! 24.6 

36.1 

2;i.8 

17.3 i 

! 11 . 4 1 

19.9 

13,1 

:}0.o ; 

Australoid ' 

113 

tm 

i 36.5 

: 23.5 

3.S.2 

21.6 1 

18. ;4 ! 

1 

21.8 

14.0 

31.2 

Cro-Magnon ' 

111 

656 

|4J.3 

; 24.8 

42,5 

25.4 

20.2 i 

i 

23. 1, » 

11.0 

35, 5 

Blond 

115 

! 639 

1 31.5 

1 21.1) 

:i6.5 

23.2 

16.4 

! 10.4 

1 2‘M5 

14.3 

1 30.7 

Bh‘nd (I'rimitive) 

, 116 

6H1 

m, 1 

1 23.8 

38.0 

25.8 

U.7 

10. 0 

20. 8 

11.1 

' (V) 

: Blond 

‘ 117 

— — 

1 39.8 

i 24.. 5 

:JH.9 

2 : 1.9 

18.8 

n.o 

22. 2 

I:;. 6 


Blend 

118 

' .310 

1 39, 8 

‘ 24.4 

' 41\2 

1 24.6 

16.7 

1 10.2 

1 24.7 

; 1 .). 1 

:;i n 

ILcriiin 

119 

' ... . 

' ,’.9. 1 

25. 0 

:;7.8 

2-1. 1 

17,8 

1 11.3 

23.3 

1 11.9 

:5i.(5 ; 

1 Bhuid (llii liaiij 

120 

6.') 1 

36. 3 

2:5. V 

:is. 4 

25. ) 

17.2 

! 11.2 

24,9 

; 1(5.2 

i 'H.I. 1 ! 

1 Blend ... 

321 

' 662 

1 40.4 

I 1 

12.;; 

t 

19.;J 

11*7 

26. 7 

' 16.2 

:'.l.7 

Modlfle{i Primitive . 

122 

657 

37.5 

\ 2:}.;i 

, 36.5 

1 22.6 

; 19. 1 

- II. 8 

25. (t 

1 .. 5 

3‘.;. 9 

; Blend 

123 

' 651 

' 39. 1 

2;t.9 

' -11.7 

25. 5 

17.6 

1 

; 10.7 

21.0 

1 1. 6 

32. f) 

Australoid 

121 

650 

■ 35.8 

' 22 . t) 

:{7.5 

' 21.0 

1 16.0 

' 10.2 

21. 1 

' i::.7 

:iu,6 

j Blend f Iberian) 

125 

609 

. 34.0 

20.7 

i;t.2 

26. 2 

18.:'. 

{;,o 

25.2 

le. 3 

1 :i4.7 

1 Blend (Iberian) ,., 

12(5 

602 

! 40. 1 

21,1 

42. e 

, 2 :..,. 

; 19.0 

11. 1 

2».7 

i 15.1 

;5:{. 5 

Australoid _ 

127 


; 37.9 

• 21.6 

:ijV. 0 

22, S 

1 1.8 

9 . 6 

, 21,5 

, 11.0 

■*.« 

! HlCTKl 

3*28 

708 

; 37.9 

i 2:i.8 

! 39.0 

i 24,6 

' 17.3 

I 10.9 

i 23.4 

i 

:i2. :» 


I Australoid ; 129; 0${5 ; yr>,9 23.0 | -IC.G i 25.0 | ir>.« ' 10.1^ 23.2 | M.9,32.o| 

i Cro-Mugnou | 130 ! 710 ' 40.4 24.1 ^ 40.0 23. « j IS.O ' 10.7 | 23.5 j 11.0 ' ;i3.0 ' 

j Alphino (Iberian?) j 331: 730-37.8 23,9 [ 3«. 8 23.3 ' 17.2 ! 10.9 1 21.0 ' 13.8 33. d 

Blend (Modified Prim- | 132 > 754 |37.2 23.8 | 39.5 25.2 1 17, 0 | 11.2 ; 21.7 j 13. ^ > 31.3 | 

itive) . I ’ I I i I 

Blond (Iberian) 133: 72 a 39.2 2-L5 40.0 25.0 18.0 I 11.2 23. 4! 14.0 ' 33.0 ' 

Blend (B. B. B.) 184 j 757 40.9 27.2 41.2 24:4 18.3 1 10,8 27.4 10.2 134.0 

Austraoid 135 i 758 38.3 28.7 89.9 24.0 18. 1 j 31.2 23.2 14.3 30. 4 

Australoid 13G 7(50 36.6 23.8 35.8 23.9 14,8 9,9 22.0 15.1 32.9: 

, Blend (Primitive) 137 | 761 83.4 22.9 86.3 24.9 1H.2 12.5 18.6 12.7 29.4 

, Iberian.-- 138 i 750,88*7 ,24.4 88.8 24,6 18.0 11,3 22.8 M,4 33*0 

Edend-^-.; 139 84.8 21,9 $0.9 28,5 15.5 9.8 23.3 11.8 Jt3.5 

Attetraloid — .. ; 140 40. 4 ' 26, 3 88.7 24,0 18*2 11.8 ,21.6 13*4 85.0 

Jbbrfa'tJt 141 8 H ,8 ^.3 40.5 24.8 17,4. 10,4 24,1 14.4 H1*U 
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inrlir-ca atul reUiiu-e factors — Contimted. 



19. 79 

13. i; 32. U 

42. 50 

■23.1 

12.1 S3.i)5 80.39 

Iberian C, Primitive 

69.5 Si. 4 

20.53 

15.1' ' i-M.:-; 

v.i. :» 

22.5 , 

11.5 77. no 9.5.23 

Ii.erijin B, Iberian C 

71.4 .M.4 

19. 70 

10, < 34.3 

IS. 97 

24.9 ’ 

12, S 81.72 : 

^7. 61 

Primirive. .\lDino 

67.6 ; .n5. 5 

2o. 15 

15.> 3U.: 

51 , 40 

•23. 2 

11. :4 S1.2S 91.4-8 

Iberiain r, Alpine 

75.6 -83,2 

21. Ml 

17. 4 32. 2 

51,31 

2:4. 7 

V2. 4 82. ♦;o 97.07 

Primitive, odd type, mixed ___ 

7il.,5 M), 7 

21. 01 

13.2 S3.t; 

39. 2h 

19. s 

8.7 SI. 50 

95. 3U 

Mixed 

76. S SI. 5 

20. 23 

12. S 31.7 

49.37 

2‘2. 7 

11,3 79.07 


Iberian A. Iberian D. mixed „ 

70.2 S3.1 

19. fl 

14.1 34.8 

40. 5 

22. 3 

11.0 S.5.10 

89.79 

Mixed 

-<1.2 78.9 

21. t; 

15, 0 33. 0 

45,4 

2*2. s 

11.-8 S3, as 

77. US 

M; XI-.1 !b*rr. .. 

77. 9 79. 7 

19, 5 

13.5 33. S 

39. 9 

25.4 

1:4.7 75.77 

97.61 

liivrijiii *■' - 

73.2 8*4.5 

21.7 

15. 6 30. 3 

51.4 

23. 0 

1*2.6 ^ 79.14 

SS.09 


74.0 ' <^0.2 ' 

21.2 

19.1 3’.n 

.51. S 

23.4 

11.8 84.04 

sO.Ou 

Piimi'.ivi- iiibl iyp-‘ 

70.-4 s4.a 

20. <s 

1 i. 2 .:2. - 

13, 2 

20.9 

S3. 14 

7:5. 91 

.Mi.\e<i. Ilx fiu'S. H. H H . 



21. 5 

Vi 7 33.,: 

41.1 

21.4 

10.7 84. 09 

•'* 4 

Mixi-d, Jl'.-riari A . 

77.4 7S.1 

19, 1 

12.4 3<K0 

40. 5 

24.1 

12.2 'iJ. 10 

sn. 23 

Iberia I. A. R. B. B 

07. 6 86. 2 

21.4 

34.2 ' 31.4 

45. 2 

22.0 

9i.*J'‘ 

nl».:-i7 

liM ilj.n «' 

76ii. 9 75. 5 

20. 9 

10.0 2^.3 

‘5fl. 5 

•JH. ;4 

1*2- *' 9-5 

<9. i:> 

.■i.iT)iru«. Pr.i-iiiive. 

■'■J. 1 7 4.0 

1 9 

1.5. M 

lo. 7 

•21.0 

12.^ *-2. .1 


Ib» iiai. B, ini.'ed 

7 1 85. •• 

19. 7 

13. U 32,3 

49.2 

*22. 0 

12.1 78.0- 


Priniitiv* ^iibrs-ilo rii 

74.1 80.1 

20 . 0 

12.2 37.2 

32. 8 

22. 5 

81', ::*2 

95. 

odd T\ y*e. ’■'rirnii A r* 


23.2 

13.0 ' :J2.<I 

42.5 

23.4 

12.1 75 . Vj loiMKj 

'vri.\»‘d M.bi.MTls-.’-ri 

00 9 S3. 7 

19. 5 

17.3 31.2 

55. 4 

• *22.8 

1*2.5 "I.m: 

•MI. i:; 

Modiili.‘d Iberian rriT.iitiv*- . 

7.5.5 75.1 


12, l> 30. 0 

42. 0 

20,9 

9.6 , 87.05 

80.00 

]*rininiVf 

78. ;-4 6:5. 3 

20.8 

13. N 33. 0 

41.8 

23.4 

10.9 , SiJ.Ss , 

79 62 

Odd T'pe. },ijX«'*i. iT'mltiVf 

71 ^ ; 0*2.5 

19. 0 

14.2 31.0 

44.9 

, 21.2 

10-2 ' .^U51 

<1.-1 

Iberian V. mi.xed 

79. 0 78.5 

20.2 

15.2 31.5 

•1.'', 2 

22.4 

10.3 77. .'O 

7*2. ' 'x4 

Iberian A 

69.1 91.6 

IS. 9 

13.7' 30.1 

44,9 

•22.7 

10.6 SI. I'- 

73. 5- 

Tbi-rian I> ii.ix'*d 

6M.6 

21.1 

13,3 33.9 

» 

21.0 

9.9 ''.5,..:; 

7.5. 17 

odd tvj'i- Priniirivi- . 

<’•7. 1* 1 86.9 

20. 1 

10.1 31.0 ' 

47. 3 


11,9 s.j. n 

<7. 5u 

Mixed .,dd type, . 

, 77.-5 ■ 81.S 

■ 19. S 

1 V 


23. 5 

■■1.9 SS'C 

''2. 

Mixed. Iberian ■ Ibii-i^ni b 1 

3. li. B. 

70.1 St.O 

19. ti 

n. 4 33.2 

4:;. 3 

*23.7 

I'J. 0 79. ''9 


Odd mixed Pr;mlil\e_. 

4 5 

21.1 

15.1 34,0 

44.4 

22.7 ’ 

li.l .<7.70 

M>. fi«i 

Iberian <* 

7-. 7 -0. 1 

20.1 

13.7 : 30. :4 

45.9 

25. 5 

l'J-3 si. <!*• 

70.37 

Iberia’.’ V 

, 70.0 . 67.1 

! 21.1 

15.4 , *27.7 

55. ti 

•21. 5 

l-'.O <Lil 

93. u2 

Mixed. .'Ubiioihern 

. 71.4 6.5.1 

; 20. M 

1 14.4 33.3 

43, -2 

21. -2 

9.7 8-5.40 

94.00 

Mixx-d, i«dd tM-e. 1‘riiiiiiive . 

7'2. .5 79. 

' 20.5 

' 13.5 ' 32,2 

41,9 

21.2 

12. S 7*..H’r 

^^.7u 

Ibvritin B and ilberi.m I). 

76.2 S2. 6 

19. <1 

1 4. 9) 3'>. 3 

41, S 

•*•' 7 

12.0 77,00 

97. -Hi 

Iberian niixt‘d__ 

. 72.: 79. -2 

21.2 

13. 1 :45. 7 

SO, 7 

, *20.7 

9. 7 KK 28 

7< 72 

Iberian .V and 

65.^1 SI. 6 

21. y 

, n.U 32. .5 

1 

4:4.1 

■23. 0 

13.0 S8.;47 

90. 2 1 

Mix'*'!, Alpbine 

7,s. 7 72. 9 

■ 20.0 

1 

; 11. 5 32. 5 

, 35.3 

, 23.2 

11.9 ! S7.77 

7S.2f. 

Ihorian A 

. 81. 0 SQ.l 

20.1 

■ 14.5 35.3 

! 41.1 

1 -24.2 

12.2 . 8S.63 

63.33 

Mi.xed Primitive 

. 72.0 , 85.7 

22. 5 

1 IG.O ■ 34.2 

' 4<;.7 

; 23. 6 

12.6 83.3.5,97,72 

B. B. B., mixed 

. 71.2 79.9 

: 22.0 
20.1 

1 13.0 (?) 

1 10.1 32.2 


*2*2 3 

11.5 ' 77. S9 ; 86.04 

1 10.9 ; 66.04 j 60.00 

1 Iberifl-Ti C, B, mixed 

. 74.2 : S6.9 

31.3 

! 21.7 

' Odd type, mixed 

. 79.1 81.1 

1 20.8 

: 14.9 ’ 31.7 

! 47.0 

; 19.6 

j 6.8 ; 79.03 

77.27 

: Iberian C, odd tj-pe 

. 72.2 i 84.0 

1 21.3 

1 Ua i 35.7 

; 40,0 

1 21.1 

! 9.1 ! 79.27 

61.09 

■ Iberian A, mixed, Primitive- 

6H.5 1 87.6 

•! 21.7 

: 11,5 : 32.0 

i 33.9 

J 23.7 

' 11.4 \ 78.95 

95.55 

Iberian A, B, mixed 

- 75.4 1 87.2 

i 20,4 

1 13.5 ; 35.3 

' 33.2 

i 22. 7 

I 10,5 f 73.05 

60.76 

' Mixed i odd type, Iberian A — 

J 71,3 ■ 89,0 
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BEAN. 


M'aijj.e rr.~-/l/o/i of Tcti/lau — 


Spedt*" nf iiuliviili-:!!!. 
Tho r’!n- sp'-.'ii-'--. i"- I'ii 

parent howiM, except 
where no parenthedH 
is j,nven,. 


d 


I o6 

I bo 

a? 

I S-S 

i SSf 

I 


4, a 





i 


AiJ‘-tr!ilui(l . _ . 

112 

781 

39. !) 

21..’. 

7 

21.2 

I‘.).5 



ir*... 

: 1*2.0 

AnstraloUi 

UH 

775 

4U.3 

25.2 

39, 1 

21.4 

1,7. 5 

111.!) 

23. s ; 

1 1.9 

33.2 

Blend 

1-14 

800 

38. I 

23.8 

41.2 

25. 6 

1 7. 5 

10. 8 

23. 1 1 

14.3 

36.2 

Blend (Cro-Ma#,nioTi) . 

1-15 

HOI 

39.2 

22.9 

42.0 

21.5 

22. 0 

12.8 

23,0 i 

13. 4 

30. 5 

Blend 

14<) 

816 

36. 8 

23, 5 

39. 4 

•ru 

17.0 

10.8 

23.2 ! 

1 l.S 

28, 6 

Blend 

147 

825 

38.3 

23.6 

41.2 

25. 5 

18.5 

10.8 

25.0 1 

15. 1 

29. 6 

Cro-Magnon 

148 

833 

37.5 

22.*4 

44.0 

26. 3 

18. 5 

ll.l 

21.5 1 

' 

14.6 

33. 0 

Alpine (Thorianl 

1411 

875 

36.2 

22. !) 

40. 0 

25.3 

16,7 

10.5 

is,:i j 

11.5 

33.8 

Iberian 

150 

— 

39. 2 

21.0 

39.5 

21.2 

17.0 

10. 4 

“■"•i 

15.9 

liii.i 

Blend 

151 

870 

36.0 

23. 0 

40.0 

•2.5.5 ! 17.1 

U). 9 

22.5 i 

11.3 

32. 7 

Blend (lljorian) 

i52 

877 

38. 2 

‘23. 

37. 7 

22.9 

18.5 

n,2 

24.3 1 

ll.s 

34.7 

Australoid 

155 


37. 2 

23.. 2 

39. 0 

24.3 

17,0 

10. 6 

2.3.5 1 

11.7 

29. 7 

Alpine flbcnuu?! 

151 

885 

.‘58. 2 

23. 1 

:}.s. 6 

23.7 

17.6 

1 (1. 8 

21.6 ; 

15. 1 

32.5 

Blend (Iberian?) 

155 

88(1 

36. 2 

•23.5 

3S. 5 

25. 0 

17.0 

ll.l 

22.0 

14.3 

31.0 

Blend - 

150 

222 

27.6 

•23. !) 

38. (1 

21.2 

16. 0 

10.2 

20.5 

13.1 

30. 9 

Bloiul ; Primitive) . 

157 

015 

36.3 

23. 9 

36. 0 

23. 7 

10.2 

10. 6 

23.6 

15.5 

1-H..I 

Blend ^Primitive) 

158 

1 , 085 

31.8 

23. 3 

35.5 

23. 8 

15.5 

10. 4 

i 

16.4 

2(t. 5 

Alpine — 

15!) 

921 

;’>T. 1 

23. 0 

31.7 

21. J 

17. 1 

10.7 

2-1.0 , 

11.7 

2<). 0 

Ausiraloid 

1(10 

933 

31,7 

•22. 6 

35. ,5 

23. I 

17.0 

n.-i 

21,0 ! 

13. (i 

:t‘i7 

Bleinl (DsTiMn. 

un 

935 

3S. 0 

21.1 

.‘58. 0 

21.1 

17.(1 

10.8 

24.0 j 

15.2 

28.0 

Blend (E’rimitive) 

1(12 

‘>34 

33. 6 

2-2. 6 

3».5 

24.0 

u.. 

11.6 

23.7 1 

15.9 

30. 9 

Iberian? - 

103 

940 

37. 2 1 23.1 

i 

41.5 

25.7 

16.8 

10.4 

au 1 

14.3 

31.5 

Iberian 

164 

129 

35,9 j 22.5 

40.2 

25.2 

17.8 

iia 

23,4 ' 

1 

14.6 

31.1 

Australoid 

165 

941 

36.2 

23.4 

36.2 

23.4 

16.4 

10.6 

: 23.5 1 

15.1 

31.8 

Alpine (Iberian?) 1 

160 1 

1 95-1 

38. S 

21.2 

37.1 

23.3 

17.8 

n.i 


15.7 

; 31. 0 

('ro-MHj?non 

' 167 

471 

37.3 

2’*. 5 

39, it 

23.9 

17. 4 

10, .5 

27.3 1 

16.5 

33.5 

Australoid 

168 

i— . . 

37.6 

23. 7 

39. 0 

24.0 

19.9 

12.5 1 

21.6 1 

18.6 

31.7 

•Blend (Australoid) j 

16!) 


38.4 

2.t. I. 

■I-,*.;*. 

25.8 

18.2 

ll.l 1 

24.3 

14.8 

31.0 

Blend 

: 170 ' 

! 


;Ry 

.:u 

36.8 ! 

23. -1 

16. 3 

10.3 i 

22.0 

14.0 

31.0 

Bltmd (Iberian) 

1 171 


36.9 

22,7 

' i 

1 


16, 8 

10.3 

24, n , 

15.1 I 

31.3 

Blend 

I 172 


3{}.7 

21.1 

37.0 1 

24 3 

17.2 

11. ‘i ‘ 

22. 3 

11,6 

2'.). 4 

Blend 

! 173 

i ; 

36.8 

23. .’> 

40. 2 

25, 0 

18.0 

1 1.5 

26. 0 

16.6 . 

29.0 , 

Blend, .. 

1 174 

:i,U69 1 

37, i» 

23, 2 

20.3 


IV. 5 

10.7 . 

21.2 

i 1.8 

32. 8 

Blend - | 

i 

i 

! 

!i.048 

39.4 

23. 9 

42.4 

j 

2'). 7 I 

18. 6 1 

n. 2 : 

26. -1 ' 

16,0 , 

33.6 ' 

Alpine - 

! 176 

I 

:i5.5 

22.9 

89.2 

25.3 1 

16. 7 I 

10,6 j 

22.5 ' 

14.5 ; 

31.3 

Blend (Iberian) 

177 11*077 

33.2 

22,3 

36. 0 

24.1 1 

10. 1 i 

10,6 ; 

23.4 ; 

15,7 _ 

28.0 1 

Bland _ ^ 

178 

360 





-.1 


i 

! 

1 

Australoid 

179 

$48 




I 

! 

■ J 

Blend 

180 








, 



181 


... 

37.2 

23.2 

40.6 

! 25.6 

16.6 

11.7 

23.6 ! 

13.5 

33.9 

.Ord-Magnon 

182 

3.086 

37,3 

22.3 

42,7 

' ^5.5 

17.6 

10.5 

24.4 j 

34.5 

33. 0 

iu^aioid.-.' 

,1^ 

— 

36.6 

28.9 

41.4 

25.7 

18.4 

11.4 

22.6 1 

3.4.0 

30.0 
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indices and reluiive factors — ContiuuerL 



19. 0 

11.0 

37,4 , 29.4 

25. 0 

12. .5 

76.21 

90, 57 

B. B. B.. .\lpiiie 

rd.3 91.2 , 

•iO.7 

13, 0 

34.4 39.0 

22. ‘S 

12.0 

77.29 

S9. Ht', 

Priniitve, llK^riun A 

77. 5 SO. 0 

22. 4 

13. .5 

32.0 ' 41. T) 

22.6 

3U.S 

79. S9 

M.96 

Priinirlve, odd typo Iberian A. 

77.4 , 81,9 

17, b 

15. 7 

37. 0 ' 42, 4 

21.0 

32. 0 

SI. 10 

.87. To 

Iltorian, mixed 

70. 7 ' 85. 7 

IS. 3 

13. S 

33.2 41. .5 

-2, 4 

10. s 

84.60 

''1.10 

Primitive, mixed. — 

76.6 82.2 

is. 3 

1.1. 2 

32. 2 1 40. y 








14 5 

S-> 0 41 4 

*■>4 0 

18 4 

SI ‘»0 

ino 00 



oj 4 

10 

31 s 1 .52 •* 

2U5 

in 0 

S7 

on 

Iberian A 

71.9 ■ sr*.! 

20.0 

13.2 

32. 1 41. 1 

24.2 

12.0 

76.16 

83.33 

Iberian A 

71.8 : 88.4 , 

20. y 

12, y 

31.7 , 40.7 

215.4 

12.1 

H7.20 

84.44 

Primitive, ralx.vi 

70.6 ' 83.7 ' 

21.1 

18.2 

33.2 : 54.5 

23.2 

10.4 

73.46 

S5.41 

Primitire. r.dxeil 

7I-.2 8S.S 

IS. 5 

n..5 

3.5. 0 32. 8 

23.7 

12.3 

72.02 

90,70 

Mixed. Priir/iiv* . ,v . 

7 89.7 

19.9 

15.0 

35.5 42/2 

23.3 

11.9 

91.95 

81.13 

Iberian 1) 

77. y 80. s 

20.1 

19.7 

10. 3 

13.1 

30.3 ' 43.2 

23 . 4 

22.7 

11.7 

78.91 

88.88 

Iberian A. Priinidve 

7;». 5 S«.9 , 

18.7 

14.2 

31.2 1 45, ,5 

21.5 

11.3 

87.57 

a8.ss 

A:i»;ne. Priniitive 

81.2 71.3 

17.7 

10.8 

32. _ in. .» 

IS. 8 

8.4 

s;. 60 

So.***' 

Mi.\od. U.eriun Pninit've 

67.9 83.1 

17. S 

16.4 

37. .5 -1.1. 7 

26.1 

13. S 

.''1.32 

5t.O?i 

B. B. lb. I'rimidve 

75.1 ; 84.8 

21.3 

15.9 

30.0 53. i< 

21.2 

12. *2 

77. .’*t 

y.>.4^ 

Odd type. Primitivi; 

7>.s ;?!. ) 

17. N 

11.4 

36.0 , 31.7 

22.0 

10. 0 

.81. s7 

"•5. 9-5 

Iberian B 

71.7 87,6 

20. S 

12. 9 

34.3 : 37,6 

1 22.0 

11.8 

".5.14 

92. .» 

Iberian A. niix**d. Primitive, 
Odd type. 

74. 8 , 77.7 

1 

a.7 

13.4 

31.4 : 42.6 

26.2 

14.6 

79.47 

79.59 

Mixed, Iberian A. odd type, 
n)cri4in f>. 

77.0 ! S0.5 ; 

! 21.4 

! 

j 

14.2 

' 34.8 ; 40..S 

23.0 

, 10.7 

, 77,72 

73. .vl 

I‘>eriar /, Iberian D, odd! 

tM»e. 

68.4 ; 88,8 

1 20.2 

11.4 

85.0 32.6 

1 20.3 

9.1 

75. 70 

89.13 

Mixed, Iberian A 

67.4 93.3 

' 19. 3 

' 12.7 

; 35.0 1 36.3 

22.1 

15. 6 

' "9,77 

r<4'A 

lijerian D 

<>. i‘, ''0. I 

, 2U.2 

, 13.1 

; 33.9 38.6 

22.0 

10. ^ 

7.5. 40 

''9.13 

Iberian b' 

75. 4 si, i 1 

i 20.0 

14.3 

31.5 ; 4.5,4 

24.1 

J2.7 

76.29 

"i. ''0 

Mixed. Iberian A 

74. S 79.7 ' 

' IS. 9 

' 14.0 

32.0 ' 43.7 

21.0 

9.0 

'‘1. 4U 

90. l^» 

Mixed, Iberian i’ 

70.4 ,81.7 ; 

21. <■ 

1 4. .■ 

33. s 42. 9 

2U 5 

5 

70. « »C' 

nJ.O) 

Mixed, Primitive Alpine. 

: Iberian A. 

70.4 91.6 . 

19.2 

13. 0 

3f.. 4 35. 7 

21.1 

10.1 

' .81.03 

77. OS 

Ii-erian (’. Iberian J» 

7s. 8 >82.0 1 

19. 3 

1- 4 

32. .s 37. 8 

22. (*. 

11.0 

79. 67 

37 

Iberian A, mixed 

68.4 189/2 , 

1 Is.Ti 

j 20.1 

( 

12. 1 

13; 1 

.12. •! 3.". 7 

33.5 40.21 

21.0 

24. 1 

0.4 

s2,50 

s7. -50 

.87. 5t' 

.''2. 0i» 

Iberian B. (\ inixod 

Iberian I), (’ro-Magiioti i 
v-'<id type. 

75.8 ' sr.S 

; -lo.s 

13.8 

33.0 , 41.8 

■ 23.5 

11,5 

84.09 

. 83.67 

Iberian C, Primitive 

71.0 ' S6.3 ; 

1 20.2 

14.0 

' 31.3 j 44,4 

21. S 

9.9 

88,43 

[ 75.51 

Mixed 

75.5 , 83,8 

; 18. s 

' 18.0 

32.5 1 40.0 

21.3 

, 9.9 

80.79 

; 86.95 

Iberian B 

75. S ' 82. G 

i 

f 

i 1 


' 

81.96 

. 86.00 

; Mixed 

73.9 ' 83.4 

1 




1 

78.00 

! 94.49 

, Alpine 

72.9 ; 81.1 : 

1 



' 




■ 80.00 

1 84.61 

. Mixed 

7-1.0 1 S2.7 1 

21.2 

17.2 

. 28.0 i 61.4 

, 24,4 


1 




i i (?) 1 

19.7 

1 14.4 

i 34.0 1 42.3 

1 1 

; 22/2 

■ 30.6 

^ 78.30 ( 84.00 

'■ Mixed, Alpine, B. B. B., Prim- 
itive, Iberian A, 

1 74.3 1 81. C 1 

! ' ' 

18.6 

1 17.0 

S 

j 31.0 ; 64.8 

1 ■ f 

23.1 

I 11.9 

72.20 

; 84. 00 

: Iberian D. 

! 

i 79,8 ' 80,5 " 

L i 
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'I’AiiLK lir. — Av('ra</c,^ and r,rl ranm- plitisioal tdiaraairrs of ad all malcn at 
T<(iitttp, Ilioa —li(,da ia('i(ffarr)iirn(s. 


' (ihaniolor. , 

A^»i‘ 

1 

1 

1 Mini- 
! Tiiuni. 

i 

' Mt'iin. 

Maxi- 

mum. 

Nmn- 
her 
of it), 
(livid- 
iials. 

181 

Mimui of 
lirM !00 
iiali- 
vidiials. 

Stahl I e 

1 M5.T0 


171,00 

01.70 

181 

188 

18] 

88.40 

159 00 

81.00 

Sitling height 

7.l;-{o 

S8.0!) 

IMihie height 

71.00 

.S1.7S 

02. 00 

170 

80.90 

IhubiUeal height 

«r>.oo 

1)5 . 7 5 

105.(10 

170 

05. 70 

Sternal height 

; 1I.S.00 

I2.S.HS 

1 SO 

170 

124.00 i 

^ , 

124.00 I 

180.27 

148.80 

100 

180, 10 j 

'• ■: ■ 

184 J)() j 

140.10 

15S. 50 

100 

111.40 


1. 10 1 

0.52 1 

8. 20 

100 

0.00 

Knee height 

' :)s. 10 1 

48. SI 

10.80 

1 ;o 

48.00 1 

'riNieliaiit**!- lieialil 

72.80 1 

H8.0.S 1 

05. 80 

170 

88.20 1 

ring'-r-tip hi'ighf 

1(5. .“)0 ' 

57.01 ' 

(10. N) 

109 

57,50 

WnM hrigllT 

o;}. Ml 

71.05 ' 

85.00 

100 

V-». 10 

Mlbnw' heigh! 

SI . .•)() 

07,0!) 

1 io..*o 

109 

•18 00 ' 

Aeiondon heiglil 

117.(0 

120.50 


100 

12‘i. !0 


Table IV,— /Ay/</' hk anifr( hiantn itf adult maU' PU'ipuuts at Vai/laii, Ui'.aL huion. 
}*. /., IffOi) arrnitp s and f’rf rt'iiU’N. 


(’hnrattU*!*. 


Mjixiinnin UTJji'th 

Maxiimiin LrciKitii 

^^uxiInllnl 

I Minimal frontal Broad th 

j Itii!yi,Nunati<* broa<llh 

Bima.'-Uiid Broadtli 

N'asii-I.Ui'r a) dislstiu'n . 
Nu'-o-alvi'niar <ljsia[n-c 

, N'o^e lltdKlu tljiisiM 

Nokc hmnUlj_. . . 

Nose leiiRlh 

(ihiu-tiasloji <listano(u- 

Nasion hair-line* distuin'o 

Month breadth flips) 

Month length 

I Kar breadth 

I Kar length 

: Kar cartilage length 

Interocnlar distance 

Eye length (tmnsverse) 

Kye color (Martin) 

Frontal ci'rcnmferonco 

I Farietal Circumference 


Forehead circiimfereneo, 
Occipital circmnferencc.. 



mum. 

: tueaii. 

j 

1 mum. 

1“ 

1 (ll\ 1U“ 

ual.s. 

1 vi<huil.s. 

10,00 

18.80 

20. 20 

1H2 

1 

18.40 

14,00 

hi, 50 

j 182 

14.9(1 

11.20 

1 12.4,7 

18.110 

1 182 

12. 112 

0,20 

1 10,44 

' 11. (Ill 

182 

U). 17 

12.00 

i 18.77 

; 15.00 

i ,182 

12.78 

11.40 

; 12,01 

' M.80 

, .182 

12.85 

0. It) 

> 10,08 

M,80Y 182 

10. 72 

5.00 

1 7.15 

1 8. 50 

1 181 

7.10 

5. ao 

' 0.4 7 

' 7.50 

180 

0, 40 

I.H) 

2.811 

4. 00 

' 181 

2, 80 

2. 80 

4 .00 

I.S9 

182 

4.02 

8.70 

i 4.71 

i :>,70 

182 

1.70 

0.80 1 11.20 

j:; 00 

17s 

11.20 1 

5.5)0 

7,20 

* 9. (10 

177 

1 "■ ! 

0. 80 

1 ,!)!) 

' 8.00 

! 180 

1 

1 1 . 88 , 

8.80 

4. SO 

5. 90 

! 170 

* 4.150 ’ 

8.00 

d.fki 

4, 10 

182 

$. 57 ' 

4.80 

0.15 

9.50 

182 

0, 15 1 

4.20 

4.1)0 

5.90 

182 

4. 99 

2.00 

8.88 

4.90 

182 

».:i9 

2.50 

2.0S 

8.40 

182 

$.00 

1.00 

8.00 

5. (10 

179 

3.0$ 

27,40 

80.50 

$«.flO 

' 182 

80. 50 

$1.60 

85.00 

: 88.40 1 

182 

$5. 70 

24.70 

37,50 

20.80 

182 

27.47 

25'. $0 

38.48 

82.00 

182 

28. % 
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Table V. — Indices and relative factors of adult male Filipinos at Toiftay — 
arerai/cs and extremes. 


Factors. 

I 

Mini- ; 
mum. 

Mean. 

Maxi- 

mum. 

Number 
of indi- 
viduals. 

AUsolute lensrth: 

Lower leg 

I 

:J7.20 

42.20 

175 

Upper leg 

31.10 ; 

39.22 

47, in 

170 

Hand 

14.00 1 

1 7.55 

22. 00 

170 

Forearm 

IS. 30 

23,05 

27. 90 

176 

Upper arm 

20. oO ' 

32.37 

3S.OO 

175 

Pubis to umbilicus , 

0.30 

13.90 

19.00 

175 

Umbilicus to sternum 

27.70 

33.14 

38. CO 

175 

; Total head height 

IS. .SO 

23,00 

28,20 , 175 

Upper face height 

8.40 

11,30 

16.20 

109 

; Relative length: 

Lower leg 

20.70 

23.37 

27.20 

175 

; Upper leg - 

20.70 

24.00 

27.48 

170 

: iian*1 

>.56 

11.05 

15.71 1 176 

Fon*ar;n_ 

11.50 

14.45 

1().60 

176 

Upper arm — 

17.70 

20.30 

22. 78 

175 

I Indices: ! 

j Omphalic 

20.36 

42.25 

00.26 

175 

I Cephalic 

72. 02 

SI, 70 

04. 2S 

182 

i Nasal ■ 

54.00 

S5.20 

111}, on 

1S2 

Physiognomic * 

>tl.70 

73.20 

64.30 

178 

j Morphologic face 

93.3l> 

SI .30 

00. 10 

1 17S 


II. PE.SCKIl'TiN’E CHAilACXEItS. 

Time and exact appliances forbade the measurement of certain ehar- 
acierisiics ^-ncii as skin color and minor doformitit^?. but notes were made 
ol' siu:li ocem-renee^ and ihcy are nriiized in liic follo\\nnL^ ]uiiros for 
purposes of dcscripiion. 

SKIX COLOB. 

The Taytayaii has a l)^o^vn skin, the shade of which depends largely 
npoji wlu'tlicr the indi^idual is an outdoor or indoor worker. As the 
tnajoriiv oL‘ jnen are iLslienuen or fariners, the skin is usually a darker 
shade than ihe avorage Filipino of ilanihi whore so rinniy nu-n work 
indoors. The. skin color i.s somcwliat relative fei* ihis roa<«ai. TTowever, 
a few individuals were so dark in color a.s to a]»pcar almost l»hick, and a 
few more individuals were so light in color as to appear almost white. Of 
tliese there were six of the former and eighteen of the latter. The light- 
colored individuals invariably exhibited evidences of recent European 
extraction^ whereas the dark colored were similar to the Indians of 
Cainta from whom they were probably derived. 
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BKAN. 


TJic color of ihe Jinir is nlniosl uniformly i)lnck am! sirai^i^Hii, with an 
oc(tasiuji}il iiiio brown^ ])ut no iiolc's \v'(*r(‘ mafh^ in r(^IVr<‘nc(! io iliis f.-u'lor. 

Only ilircc individuals lia.<l wavy hair and lluisc <»’av<' (‘vidcau-c* of 
niodiiiod Iberian chara.clcrisii<‘s. No assoca'ation wiih llit‘ N’(‘‘^’riio can be 
eslablisluHl J'rom (he hair f(H‘m^ and (here is no (evidence of a,iiy riM’cnt 
'Negri (<) inlcnnixd arc. 

aVK (JOLOft. 

The a.verago eye color of 171) in«i:\ idnal-- dfici-niiii«‘.i with ]\lari-in’s(17) 
artificial eyes is that of ihe jnhwmofliale lirown No. )]^ which ocuiurred 
7-1 tinies^ a greater nainber than any other color. Niind,)(n* 1’ o(;curred 
18 times: in G Australoids, 7 Blends, 2 Iberians, 2 Ch‘o-Magnons and 1 
Alpine; inul No. 5 occurred 16 times: in 8 Blonds, 2 Alpimis, 2 (Jro- 
Magnons. 2 Australoids, 1 Iberian and 1 B. B. B. It may lx* significant 
that a greater nnmher of Anstrah'ids and HuuMans ha\(‘. dark <‘Ve‘!. jhan 
lighi (yes, signifying aii inliMisidi'alion of jn'gmcnl diu^ probably io iin* 
'Iberian. J Inno r(‘r(*rre<l befons (I ) to an iiitensiliiiaiion of skin pignxmi 
anmng I'h’lipino Iberians, and ibis is bereby confirmed. 

TJie condition of arru^ srnHh is ])rovn]i‘nt and is not confined to old 
men. 

Four blind individuals wore noted among NSd num. 

THE MONGOI/UN KYKLIB. 

Observations were made on 116 individuals lo dtdnnninc fin* condition 
of the upper lid at the inner cantims, and only 10 wore found with a well 
marked fold at tins point, 'wliereas 63 were found witliouf; the fold, and 
13 had only a slight indication of it. 

If rliis bdd is a sign of Isialic hlood as disli/jgni-;h<‘d fi'orii I0u^^pcan 
and. others, then almost half (In' individuals ('xaniined give indicaf i<nis of 
Asiatic oxiradion. rfowever, this pri)porrnm is ]>robah}y nof I me, ))ui 
those individuals wlio have only a slight fold !)av(! im <lou))i ;is nnudi 
other blood as Asiatic, (Ik* relcfixe prop()i'(ioii of hiiirn[K'an 

and others to Asiatic should ho as tin* ralio of 63 fo lo, or 63 plus \ -13 (o 
10 plus i 48, which is a ratio of 81.5 (o 31.5, or sonuovben* hei\ve(‘n (ho 
two ratios. , 

IVTien the types (species) are correlated with the tlireo condifioii< oP 
eyelid, not one type can be axcluded from the Mongolian, but ('a.(Ii tyix* 
has some individuals with this condition as may be seen in the labl(i below : 


. ' ! 

, ' 1 , ■ " ■ 

Blend. 

Aufitra- 

loid. 

Jberian. 

Cro- 

Mag- 

non. 

Alpine. 

Modified 


Stmight 

S6 

12 

8 

8 1 

4 

0 


' SligM MdngAliAn , 

24 

gj 

A 

A 

4 

0 


' i 

' Slfongolian -*..-^^-1 

5 

^ 


V 

2 

, 

1 

8 

1 ^ 
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ScuRc TApes. however, liave a gre.nter iiiiinber of straight iipjier lids, 
whereas others have the fold in greater nmnber. Tims the Australoid and 
the Iberian have a greater number of individuals with straight lids, 
w'hereas the Alpine, Modiiied Primitive, and Cro-ilagnon have a greater 
number with Mongolian lids, and the Blend has almost an equal number 
of each. Mar it be inferred from this that the Australoid and Iberian are 
other than true Asiatic types, whereas the Ci^o-Magnon, Alp>ine, and 
^Modified Primitive are nue Asiatics, also that each type is represented 
among the Chinese? Xone of rlie Primitive or B. B. B. were examined 
lor lid formation. 

HEAD OUTLINES. 

C^omposiie outlines of the three groups, brachycephalie, 7-4: individuals, 
niesoceplialic, 69 individuals, and dolichocephalic, 22 individuals, are 
mnrlp in the same manner that similar outlines were made for the IgoroK 
negroes and white students described in bn-iner ^rLiidi«‘s(d). 

There are two dolichocephalic outlines hoeaii-c so tew individuals did 
ivji produce one composite, ihere being enough large ontlines rc make 
an additional composite outsiue. of the one vrhere the greatest number 
produced the small outline. 

A glance at the outlines (ligs. -5, 6 and 7) will show the dorsal flaiten- 
iiig jiiarkcd in ihe brachycoplialic, which at once diifereniiatcs the Tay- 
tayans from the Igorots, negroes or white students. This flattening in 
the braehycephalic (fig. o) is accompanied by projection in the parietal 
region, prominence in the region of the bregma and bulging in the 
temporal region, which suggests artificial flattening by pressure from 
behind. Many of the heads were SatToned toward one side Taiher than 
exactly in the raidcllo, and when iliis condition existed the opposite side 
bulged in the parieto-ieiiiporal region nu)n^ tlian the side on which the 
dorsal finttuning was most marked. (See Plate XA''!!!.) 

Tn >r-\e!‘al children this was moro decided than in adults. One of 
tiiesc is giwm in lig. S where the two outlines are shown as taken with 
the ceplialograph over the middle of the right and of the left eye 
roqjc*cti\L‘Iy and paraHel to the median lino. Anoihe.r is shown in fig. 9, 
witii tliu median sagittal outline and one parallel to it 3 centimeters to tlie 
left. TJiC iirst of these is of a boy, aged 4, whose father brought the 
child Tf> me for consultation. The hoy had slept invariably with bis 
liead on a hard hoard covered with only a thin matting, the petate, with 
the head turned to the left at an angle of 45^, and I attributed the trouble 
to this cause. The head of the second boy, aged 10, was not so distorted 
but without doubt the condition was due to the same cause. These two 
cases illustrate a condition that is found frequently among the children 
and I believe it is nothing more nor less than the peidU habit that 
produces it. 

The petate habii is whax I named the Filipino custom of sleeping on 
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luird floors (bamboo or other material) trith only tbe pet/de or a small 
Jiarcl pillow between tbe lieafl and the floor. This is the coolest way to 
sleep in the tropics, the soft pillow being particularly hot and oppressive. 
^\lien the baby is placed upon a peiatp, in acquiring the habit it normall}' 
lies flat upon its back and the head is either straight or turned slightly to 
one side. After a few months a flat place is formed on that part of the 
head resting on the poidie, and the child then lies on this flat place until 
the head becomes misshapen and sometimes badly deformed. 

AHien my daughter wa^ about one or two months old we kept her in a 
woven bed with only a slieet and a pridte beneath her until about the third 
month when I noticed a small flat place in the occipital region of the head, 
after which we used a small pillow and the head soon resumed its normal 
dorsal rotundity. 

This matter is a subject of great interest and may be one of vital im- 
portance because such deformities may result in impaired mental a]>liity 
by undue pressure and disToriion of the brain wboti it is developing mO'it 
rapidly. We would therefore suggest that a ■^tiidy of the «idiool chiidreii 
be made by the teachers in tlie public schools, using the cephalograph ( T ) 
originated by Doctor Bean, one of which is owned by tiie Bureau of 
Education. The teachvws are probably the only oiie^ who can control the 
children suflicienrly without ilie aid of the par^*nt^ so that thv'^ir hea«] 
outlines can he made. Keeords fliould he kept showing the physical and 
memai condition of tiie cliild and frcmi time to tiirn^ the head outlines 
should he made, the pareiu> iiaviiig been instructed previously al'out the 
])rof)er head rest for their children. Tiie teachers may be able to induce 
the younge.sT children also to have their head outlines made in order that 
the study may begin in the cradle, or rather on tlie pefdte^ at which time 
the most good can be accomplished. 

If the deformed condition of infancy persists during tlie adult life of 
the individual, then otherwise dolichocephalic or mesocephalie lieads be- 
c<jme mesocephalie or brachycephalie, and a part at least of the bracliy- 
cephally and mesocephally of the Orient is not natural. 

The vertical occiput and the front bonihe may be only deformities and 
noi racial or true morphologic eliaraclerisrics. For this reason^ I believe 
tile ce]>halic inile.x is noi the best diibwential factor although it still may 
bo of some service and should not be discarded entirely, but relegated to 
a subordinate position in racial anatomy. 

Forty-two heads of Taytayans give evidence of dorsal flattening to 
a noticeable degree, and among these greatly distorted lieads are in- 
cluded all those of the Primitives, 6 of the Australoid, 1 B, B. B., 
3 Adriatic, 6 Iberian Blends (Alpine), 5 Primitive Blends (fig. 10), 
3 Adriatic Blends, and the remainder are Blends of various sorts. In 
connection with the ear type, it is of interest to note that 13 of the 43 
flat heads had ears of the odd type, although IG odd type ears were not 
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aiisoeiated with doival llatteiiing of the head. The individuals previously 
noticed with this ear type were distinguislied hy the flat occipital region. 
The questions imme<liately arise: Is the fiat occiput a type of head or is 
it a deformity? Is the odd type ear a true type or is it due to the 
deformed liead? The two are evidently closely associated, but what do 
they represent ? The occurrence of the flat liead with the Primitive and 
related types may he urged iii favor of the odd type entity represented by 
tlie Primitive and its allied forms, and the alisence of the flat heads among 
(h*o-lIagnon and Iberian favors this view. On the contrary, the flatten- 
ing of the head increases the cei^halic index and thereby are classified 
as Primitive or related forms that would be otherwise dilferent 
because the cephalic index is the basis of the classification. For the same 
reason, neither the Iberian nor the Cro-Magnon have any flat heads, be- 
cause if they did the cephalic index would be increased and they would 
be no longer Cro-Magnon or Iberian. The cephalic index should he 
replaced by some other factor in the differentiation of the ttqjes, or some 
otlier lacior should be utilized in eonjiinetinn uuth it as the basis of tlie 
classification. 

Therefore we have utilized the ear form in connection with the 
cephalic index, nasal index, and stature in an additional {•la^sifioation 
which is xo given when the ears are studied. 


A DDITU »N -vr. OCSHRVATIOVS. 


Eleven left-handed individual.'- (♦ccurred among 1?5 observed, and 
tins in spite of the fact iliut it is considered unfortunate to he left- 
handed and some stigma is attached to the condition. One square, box- 
sljaped head suggesting previous rachitis was observed^ and one piatyc- 
nemic tibia (saber shin) uas seen. Two eases of wry face ( iinilahTal 
facial i>aral\sisl were noted. One case of scaphocephaly (Plates I and 
IV) and one hare l«]i were seen. 

The l^ox-headed individual meiuhuu^d above. Serial JTo, 149, clinical 
X(L iS75. also had odd fingers. The lengths from the web to the tip of 
the fingers is given here: 


1 

t 

K5gbt { Left 
hand. 1 hand. 

1 

1 Thiimh , _ 

cm. 
5.5 ' 

cm. 1 
6.0 

; Forefinger 

^‘nger r 

9.0 , 
S.7 ; 

7.0 

10. a 

j ■Ring- fingc^r .. 

S.2 

9.0 

1 TiH.tflft fing-ftr _ _ _ _ - 

I 7.7 1 

7.5 




The right forefinger is long and the left is short; and the middle 
finger and ring finger of the left hand are longer than the same fingers 
of the right hand. Apparently no hones are absent^ and no history of 
similar deformities in the family could he obtained. 
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A peculiarity of the bones of tlie skull in the form of a ridge on the 
])one about ilie size of the finger and extending from mastoid to mastoid 
ai’onnd the occipital region^ tos noted frequently; in two persons, both 
of the JlKU’ian type, it. was well marked. This ridge apparently followed 
the su{)erior curv(‘d line and crossed tlie external occipital protuberance, 
terminating on each side in tlie mastoid process. It occurred on 12 
jberiiuis, d ]>lentls, 2 Australoids, 2 Alpines, 1 Cro-Magnon and 1 B. B. B., 
21 times in all. The accompanying head outline illustrates this pro- 
jection over ihe occipital [»rofcuberance, which itself was not large but 
seemed continuous with tlie ridge (fig. 11). But are studies of skulls 
may reveal tlie nature of tliis abnormality, because it. was not superficial 
but ap]>ca.red to be bony in character. 

HI, TIIK SBGRJilOATrON OF TYPES. 

In jirevious ])a])ers concerning the Bilipino Types found among the 
Manila Stu(hMit.B(4) and in Malccon Morgue(5), the suggestion was 
made that the types represent species, of which there arc oleumntary or 
new, axid sysicniaiii' or old, pres<jnt in both groups of individuals as well 
as among Iho Igorots and Japanese. The Primitive and Iberian are 
called systematic species, the Al])inc, !>. B. B., STodified Primitive, and 
Adriatic, clemcniary spccicss, and llu; Australoid and Cro-Magnon, system- 
atic species al-^o, but not so delinite as the Primitive and Iberian. The 
I'CHsons for this classification and for the use of the word species have 
already boon gi\cn in nfiation to 8chnlls’(4) W(H'k on corn, and the 
work of Ih'icc and Hrinkard on the 1omato(4). 

''Pile spe(aes of men at Taytay may be selected by the same method 
nsod to select those of the students and in llu* morgue. The species so 
sel(‘('t(*d are then dithuradialnd as follows: 

The Prirai<ivi‘ is hrnrliveepimlb*, ]>lii1yrr]jin<‘, aiwl -;inu1l in siaiurt^ 

Tlu‘ is l(‘|'i"rrhirii‘, innl Is low rnoflinin sizf. 

'rin* An.sirnK‘‘n! is pluiyrrljini'. jiiul small or below mocliuTH size. 

< *r(i- iMsc^tjorj is (lolielmci-jainlic, lasoyi vltim*, mul nbovc' inodiuni 
Tlie. AleiiUi is hraeby^^ej^baljr. Irplurrhiiu*, r.nd below metlium size. 

The Tt. B. B. i« bnu*hye<‘ph:ine, b‘{'l‘>rrhinc*. ejul ubove inodiinn size. 

The Alociilled Brjmiiivc is bnudiyecpljulic, plalyrrhine and below uiediiun 
stature. 

The Adriatic is brachycepablic, platyrrliinc, and above mcdiiun siafcurc. 

The Blend is moderately brachyccphalic, moderately platyrrhine and small in 
Sliatrofe* corresponding with the Primitive and INfodificd Primitive more nearly 
, than with: any! other type. 

, ' ' , : A THE PBIMXTIVE. 

' , ' ' ' ' 1 ' ' ' ' ' 

■ .Ouly tiir^ individuals of tins typo were obsenred among the men at 
Taiyta;y^'. although a major^ of the Blends conform to the Primitive, 
rhp. "tobe axe characterized by a stature of 160.1 centimeters, a 
G^halic inctex of $8.6 arid a nasal index of 89.1, in addition to which 
■i^^y. b«!;,j^venr^'iJiie inerpholpgic face index •78.6,, the’ omphalic index 44.1, 
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the tihio-feinora] index 0r3.G, the radio-liuineriil index and the 

internionibral index 75.5, Other eliaraeterri need not he mentioned be- 
eansc they are neither distineiive nor dilfurential in nature. 

'i^ype N oC tln^ 1^^‘orotB has a stature of ir)().(S, a (*t‘}>lialic index of 
Sd.B, and a nasal index ot whi<h indicates a close ri'lationship to 
the Primitive of Taytay. ddiey are pracdJcally idtadieal with tlie Prim- 
itive of the Manila Btndents and of Malecon Mor^ne, althonp;h relatively 
fewer individuals ol: this spindes aw found at ''raytay. 


(ammetor. 


Shituro - 

Ahsolutt' lowt'r U'K' | 

A b.sohiU‘ upper U'lir .. 

At>solut.e I'oruanii lotij^tli 

AbH(vluti‘ npiKM’ ju'iu U‘UKth - . 

OinphHlie index.. — — 

Onpluilit! index. 

Nnsiil index . 

Morphnl(»Kk‘ fne.e index 


Maxi- 

iiimu. 

Mc‘1111. 

Mini- 

innni. 

— - 

Nuui- 
l>er 
of in- 
divid- 
uals. 

(1 

150.1 

117.1 

2 

;i.'\ r> 

22.0 

20.7 

2 


20.2 

21.1 

2 

25.1? 

33.1 

20. (> 

! 2 

21. « 

20.4 

20. 0 

! 2 

r><).5 

41.1 

27.0 

: 2 

1)2. ‘1 

.SH.5 

SIJ. « 

, 2 

im. 2 

SO.l 

H2. 0 

1 2 

«U. H 

7s.r> 

7^.il 

i 2 

1 


Atttmijds vvert‘ iiunh^ to obtain photo<»’raplis of on(‘ or mon< Primitive 
imm, hut unforiiniatelv the individuals could not he pivvailed upon to 
submit to th(‘, ordeal of sitting* f(U‘ tlieir portraits, ilierofon} descriptive 
cbaraetcrijsation and measurtunenis must sulliee. ilowovor, a Tow photo- 
graplis of the Primitive ty[)e as found among the Moros, Tgorots, and 
otiuu* peoples of the Islands are iakim from llm Hun^au of Bcumc(‘ col- 
lection for purposes of inspection and ('omparisoii, dh(‘S(‘ imiv he seen 
in Plates 11 to VI. 

The, head outlim* from glahcdla to inion of a Primitive man, Be, rial 
No. 11.0, is given in Hg. liJ wilh that of an lh(‘riaii f(»r {•oniparison. Tli(‘ 
depression of the lambda and the eUwation of llu' hregma am v(‘r\ tiolit'c- 
able, and the -front bomhc is exaggcrale(l. Tho Imad is slhirt and liigli. 
Whether or not this is duo to ju'cssure uu the oeri[Mlal |)ole. ean not he 
known. It is possible that pressure on tin* (x-tupilal bone afttu* it is 
tjioroughly ossified would produce a <lei.>rossion of tlui lambda. TIhu-o 
is the counterbalancing elevation o£ the bregma and iluj frontal region, 
although ' the three characteristics may be normal. U is u (jueation 
whether the Primitive is a species or type, or whether it is a condition 
due probably to .malformation of the head during infancy. 

The indiyiduals are small, with small round head (A 19), broad, flat, 
, ;fthb3ft fajie n,ose, lips full but.amall, chin small and somewhat reced- 
i^';fd:reh^ad.hamwbut bomb4(15), and directed almost vert, icnlly from 
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the brows which are not prominent bnt somewhat flattened. In truth the 
type is infantile (26). 

It is easily associated witli Hagen’s (12) “infantile Gesichts Bilcluyuf^i 
“nieclcrcs Oesichtj stiimpfe^ hy'eite, nicdere ydac, hrciie, locnig erhebene yasen- 
icur^sel dann Neiguny ::sur soycnanntcn mongolcnfaltenhildiuig der A^cgenlider, 
vorwolhte ^firn, die sogenannte Front homhey — “so hahen wir oinen memlich 
umfangreichen Komplcoe von Mcrkmalen, innerhalh dessen slch die Zusammeii- 
hdngcii und Ocmcinseliafilicliheitai der ans den heutigen Menschenrassen heraus- 
zusclialciulcn TJrfoi'in hewegen niiissien, tcemi diese wirklich auf den yamcn cincr 
' prlmitircfi' ansprveh hahen sojjy However, Hagen includes tlie Seiioi, the Aeta, 
the Indian of South America, the Papuan, the Veddahs of Ceylon, the Battaks 
of Sumatra, the negro of Guinea and the Bushman of Africa tinder the term 
^"primiHrenf’ some of whom are dolichocephalic and others bracliyceidialic; there- 
fore, it is evident that more than one somatologic type is included in his 
“pri'hiitiveny 

The Primitive of Toytay conforms in bodily dimensions to a tyjie of 
Negrito found in tho Philippines and to types found in other Asiatic 
island groups, as well as on the mainland in the Malay Peninsula (4). 
The Kubus of Siudatra fO't') . iho Taradjas of the Celebes(24)^, the 
Scniaiig? and Sojioi of ibo Malay Pciiinsiila (18), the Orang Akett of 
Sumatra(19j and ilie A^edclnhs of Coylon ( ) , have in their eoriiposi- 
tion ii form similar to the Primitive. Tin's fonji lias almost invariably 
isisociared u'ith ii another whi(0i I call tho Aiisiraloid, the chief differ- 
'iu;os being that the latter lias a dolic-hov('])halic h«‘ad and a wider nose 
lian ih(‘ Primiihe(r>2). 

THE AUSTRALOID. 

There are two forms of the Australoid, one a j/ritiKirg, or remote, the 
uho3’ a s^-rc.ondary, or recent: the first found among the Igorots, the 
lecond among the students and inoiguo subjects. Physical nieasuroments 
lo not differentiaio them, ovcopt that ihe more rc^cent is taller. Very 
ew of tlie priiiiarii a]»]*oar among the men of Taytay, but among the 
moir* arc found. However, a few nnm are nol(‘d wiili stature 
bout 150 centinioicrs and with \c‘r\' wide nose and narnnv licad. N'o 
•holographs could be obtained of those primorff Auslrnloids lun-aiKt* of 
heir shyness, or aversion lo having Ih.oir jdcinn- taken: :ni indieaior, as 
1 the Primitive, of eleiiionial nature. Snap sIjoIs of oilier Aii*^h’ai(»id> 
"ere taken with the only uameua at luuul. a Mrovvnit* poekei kodak, hut 
le pictures arc not roprodueecl (Ui an-tumt of their poor (piali iy. 

The man represented by Serial No. 89, Clinical No. r>{>l-. n‘siilcd 
)me distance from Taytay, but came to be treated at tlic dispensary; 
3 was probably suffering from sexual neurasthenia. His features are 
xge and heavy except 'the lower Jaw, which is short, square and reeed- 
ig. The brow ridges protimde, the cheeks are large and prominent, 
le hose is wide, straight, heavy and depressed at the nasion, and the 
ps;'are'' full and thick. The brow ridges are noticeably prominent, 
hisris a form soniewhat apart, although one. other was noted like him. 



III. FILIPINO TYPE.S: PtACIAIj ANATOMY IN TAYTAY. 415 


and it is a not unusual Filipino type. It is nearly related to the 
remains of the earliest paleolithic man (Homo Heidelbergeiisis — Homo 
iloiisteriensis) recently disco^’ered in Europe, if indeed it is not exactly 
the same foiiii(15). 

The upper lip is broad from its border to the nasal spine, a distance 
of *2.7 centimeters, although broader lips are seen. The peculiarity is 
in the rounded contour bettveen the nasal spine and lip margin as seen 
in profile. The facial angle iO"" — glabella, nasal spine, external auditory 
meatus — is not greater nor less than many others, although it is 7" to 8“ 
less tlian that of the Tgorots measured in tlie same way. Xerertlieless, 
about 30 per cent of the Tgorots have the same index and 4 per cent 
an index less than 70-’. Tlie nasal index is 73.6S, the cephalic index 
is 102.2, and the stature is lo6.S. The head height is 12.5 centimeters. 
The ear is similar to the odd type previously described. The physical 
characters of this man resemble those of the Taytayan Fro-Hagnon. hut 
the stature is much loss and other factor^ a.- v-(?ll diffeTmifiate the two. 
Tlie sagittal liead out lino is of siuiioieiir inic-rosr to bo given ( Hg. L'-i • . Ir 
is low, long, and ^onicwiuu fiat oror the lambda. Tiic fonhoad is lior 
high, and tin* glabella is promLueiiT. Tlsc occipital n-gioii is j'ull but noi 
projecting, nlthough the n(^npital ('ircumrorcnco is 2 (.•i'UiimeO'r" gn-Uier 
tlian ihiU 01 ilie foi-eiieiul. The Miulinc niignT xory wrll iN^proscrit an 
Iboriau and i'^rimin'vc e<‘iribiiied. 

Aiioiher man of similar form :.•? ropresenud. by Serial No. 103, Clinical 
Ao. iilG. and althoagh the stature «n' this man is 12 centimeters greater 
than that of the oilier ibtre is a sirndardy in many respects that assoeiatc- 
the two forms. Tuih oi. ihose men belong rathor to iho ('ro-Magiion 
than to ilic Ausrraloid gi'oup bevaiHC of greater stature, straight nose, 
wide, long face and prominent otjcipitai region, but they also partake 
of tlie Australoid characters. 

I'licy are noi secondary Australoids, however, which are represented 
by two otliei* men wliose i>]l 0 U)gn^ph^' were obtained without difficulty. 
(Plates I, XVT, and XYIT.) Those two men show evidences of recent 
Iberiaii mixture, but retain the Australoid characters to some extent. 
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33 
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43.0 
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25.7 
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33 
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36.4 1 

32.11 
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33 

! Omphalic index ; 

55.9 

1 41.40 

26.2 

32 

i Cephalic index ; 

83.S 1 

I 7S.00 i 
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35 

j Nasal index— — . 
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84.0 

35 

i Morphologic face index— 

t 
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70.9 
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Fiq. 13. — AnsTRALoiB Head Outline. Serial No. 89. Glinicai. No. 564. 
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The moan stature of 37 Australoids of Taytay is 158.0 centimeters, 
tlie cephalic index is 78 and the nasal index 93.3. The morphologic 
face index is S'Ld. the omphalic index is 41.4, the radio-liumeral index 
is 70.4. the tiljio-femoral index is 97.3 and the intermeinbral index is 
72.9. C’ompared with the Primitive, the stature is greater, the head is 
narrower, the nose is wider, the face is higher, the umbilicus is lower, 
the foi'earm is shorter, the. lower leg is longer, and the lower extremity 
is shorter. The form is intermediate in general, between the Primitive 
and the Iberian. 

The stature of the Australoids of Taytay is 0.7 centimeters less than 
that of the Slorgue Australoids, 11.5 centimeters greater than that of 
the Igorots, 2.9 centimeters less than that of the students, 5.75 centi- 
meters less than the Japanese previously measured. The cephalic and 
nasal indices of all groups are practically identical — dolichocephalic or 
sJigiitly nicK)c(*jjlialic. and ])latvTrhine — except that of the Igorots who 
am frankly dolichocoplialic, and markedly platyrrhine. The ignrors are 
The primanj Australoids, vdjereas the other groups coiiraiii J^lcuds tlnit 
simulate them, and represent recent iiii.xtures of the Filipino Iberian 
and Primitive, both of which arc .somewhat blended. 

The physiognomy of the nnmnrjf Am-iraloi»l reseinl)les that of the 
Senoi, rim Acia. the Batrak, the I'eddaii, and the Indian ot' Peru, as 
given by TIagen. whereas the pliysiognoniy of the secondary Australoid 
represents distorted Primitive and Iberian. For purposes of comparison 
the Iberian will be described next. 

The Iherian. 
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85.4 
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, Morphologic face index 

i 
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The stature of 17 Iberians, is 160.7 centimeters, the cephalic index is 
76.2 and the nasal index is 78.5. The omphalic index is 42.9, the mor- 
phologic face index is 84,8, the radio-humeral index is 70.8, the tibio- 
femoral index is 94/3, and the intermembral index is 72.5. Comparing 
this with the Australoid and Primitive, it may be said that tlie Prim- 
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itivc and Iberian Lave blended to produce tlie Australoid in stature, 
face iieiglxt and width ; the broad nose of the Pj-iinitive has boon retained 
and is somewhat broader; axid the cephalic index and limb and body 
iiKaisureinents of the Iberian have Ixeeii retained to some extent. The 
tibio-feinoral index of the Australoid is greater than that of the Iberian 
or Primitive. 

The stature of the Ibcinan of ^Ibrytay is but little less tlian that of 
the student Iberianj or the Iberian of Maloeon Morgue, and is the same 
as the Jajxanese Iberian. The cephalic index is pjactieally the same in 
all groups although the Japano^e are slightly more dolichocephalic than 
the others. The nasal index is also abfuit the same in all the groups,, 
allhough the o Morgue males have an imlex of only (JS.14. but the flare 
of the nostrils may not be so great in death as in life^ wliich may account 
for this. 

The fact is significant that the Iberian is present in all the groups of 
Littoral Filipinos so far observed, axid is also fonnd nixioiig the Japanese 
and Igorots. li can ca.sily !)<• accoiinlcd for niuong iho Fili|)ill(^-. tlii'oagh 
recent Fnropean (Sj)anis])) irnmigranis, bul an earlier migration from 
Enrojuj must lunc <K*<‘urrcd to have iinprognatod the Japanese and 
Igorots. d'he ahcniathc is that the Thcriau is a fundaimuii of primary 
imm and is bmnd as an » lenicml in all the groups. Keane's lirpothesis 
of the onstwnid migration of {li,' »'arly Kuropeans explains iheii' j^rcsenc'e 
in. the heart of Lii/xm and in Japan. A northern braiuh reatluMl ihese 
Islands, while ibe main hod\ pn.Jn'd on throiigli (Jie central Pacific to 
Hawaii. This i> snl>si-auiiaied by a study of the ears of the natives 
th]‘ougliaur. ihe nnli]>])ines, wlticli has been nnderlahen and will be 
rajudly ]>ro?ccnted. 

Fur tile ptii-pose of iliu'^lmt ing ilie diircrent Iberians, examine Plates 
I, and \ TI to XI!- d'lio Iberian ly|H‘S will b<‘ disciis4<‘d when 

{he ears are described. 

The sagittal outlines of two Iberiuirs heads iwe scumi in lig. t-l-, and 
die iwo are almost iclenlieal. One, howtwer, is sliglnly llnlitMicd in Ihe 
aceipital region, (Sec also fig. IS.) These outlines ma> be studied 
best by comparison with the oullmos oE the liouds of two Primitive Blends 
in fig. 10. The forehead of the Iberian is almost vcntical, that of the 
Blend is bombe; tlic occipital region of the Iberian is full and rounded, 
iiat of the Blend is vertical and flat; the parietal region of the Ilxcrian 
s well rounded^ whereas that of the Blend is prominent and bulging; 
:he bregmatic region of the Iberian is almost flat, whereas that of the 
Mend bulges^ especially in the superior frontal regioji. There is evident 
listortion by flattening in the occipital region of the Blends, but the 
-betiahs appear to be normal in this particular, although one is slightly 
lattenfed;, y . 




li-io. 14.— IBJSKTAN IlKAI. OUTl.INBS. SKHIAt. NOH. ‘^5 AN1> 17. 
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The Oyo-Maffiion. 
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Tlie vstature of 12 men eallecl Cro-Magnon is IGT.T eoiiti meters, tlnj 
ceplinlie index is TS.o, nnd tlio nasal index is 91). i. Tlic omplialic index 
is 42 , rile nioiphologie- faeo imu^v is tS;}.'), tlie fii)io-feniornl index is 
tlie rad i 0-1 inn 1 era 1 index is •7*2.5. and iln* inti‘nneml)ral index is 71. *3. 

Tile stature is iS.*2 eeiirimelers greaier than dial of ilui avtiragc ^Pay- 
tayaii, the eejilialie indi*x is 7-o.5 less, the nasal index is H.2 greater, the 
onijdialic index is ])raeliea]|y the sann*. 1iit‘ niorjiliologie face, index is 
1.7 greau‘i‘. die radi<)-luiineral index is Lo grealin*. llie tihio-IVinoral 
index is 1 . 7 ' less ami llio inl'enriemlmil index is l.:2 J(ias. TIdie lower leg 
is 2.4 eeiithnetors longer, the njiiier Jog is »*h3 reii(inu‘1(‘rs longer, and die 
forearm and upper arm arc each 1.5 etmtiineters longer. 

The (’I’o-Magnoii of ''.Paytat is ihereroro an individual aho\(‘ the 
average in srafure but not tall, with niesocMphalie lM‘a(I and j>lalyrrhiin‘ 
nose, al though tlu» nose is not Hat but straiglii, l«*ng and wide. The 
laee is large in both V(*rli('al ami transverse* direc^tions. ^Plii' liml» fia H.s 
are l<»ng, esjiecially the rorejiriu and ui>|)(‘r leg, and (he buKU* (Atrerniiy 
is ndatively loiigcn- than ilu* n[>per. (Plate XV.) ddieso factors in- 
(lieate a relationsliip Atdih the prehistoric (h-o-Magiion of Puro|)(‘. 

Poi* the sake of comparison, the nieasuremenis of Mu* sk»‘li‘loi) of tlio 
old Jiian of the cavern of /c,v,s* [roin du‘ se|>nl<*hi*(' ot' lh^^ 

troglodytes of Pch-igord in the valley oT the 'X'e/.en', in the r<‘gion of 
Dordogne, Prance, described by Broca, and those of a sk(‘l(‘ton of the 
cavern of le.^s JinfanlH(*dri), from the se])u]chre of the troglodytes of 
Grimaldi, on the Mediterranean, in Italy near Monaeo, destiribed by 
Vernean, will be presented, together witli measurements of two indi- 
viduals from Taytay. To make the comparison more interesting, with 
these are given the measurements of two Nilotic Negroes, of two Negroid 
skeletons of Grimaldi, of two blonde Americans now living in the Philip- 
pines, and of another Cro-Magnon skeleton from the grottoes of Grimaldi. 
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Comparison of Oro-Xfagnons, Xegrops, Americans and Tapiai/a-ns. 


Living, ' Skelt'tons, 



Stature 

167.7 ' 

167. 0 

159. 5 


189.0 

177. 0 

159. 5 

156.0 


‘ U pper leg length 


40. it 

89, 2 


n-"* •> 

49. 1 

43.4 

41.9 


. Lower leg length 

HS.l 

4t>, 6 

87.3 


45.0 

40.2 

86. 4 

35. 1 


1 U pper a rm 1 eii gtli 

:44.1 

.82. 6 

82. 4 


8<b 5 

35.0 

29.1 

27.1 

___ 

1 Forearm length 

26.7 ; 

24.0 

■i8.i 


27.9 



28. 3 

21. 5 


Head: 










1 Maximum length 

19. :i 1 

19.4 

18.3 

20.2 

19.8 

20. 6 

19.1 

19.2 

' i 

Maximum breadth 

ILi ■ 

14.7 

15.0 

14.9 ; 

15. 1? 

14, 2? 

13.1 

13.3 



Total face length 

21.1 ' 

19.1 

18. 5 

22. 7?: 

24.5? 

23.0? 

10.0? 

18.0? 


Total inee Iroadrli _ 

14.2 1 

14.0 

38.8 

14.4 

15. 5? 

15. 2 

10. 3? 

11.2? 


renbaln* index 

76.2 

75. 8 

81. S 

78.8 ■ 


71.4 

68. 6 

69. 3 

1 

Fane index 

67.8 ' 

78.8 

' 74.6 

68.4 1 

03.2 i 

66. .5 

63. 6 i 

01.5 1 

j ! 

£p:ric>iiar --ir- 

1 



j 






cumferenee i 

2S,2 1 

27. 7 

! 

‘>7 *> 1 

26.9 ' 


24.0 ! 

1 23.1 1 

! 1 

1 Po«£t aunonlar cir- ' 

; 


i 




! 


i ' 

euinfereuen 

2y. C, 

go.o 

2<. .7 

29. '* 

29.1 ; 


28.2 1 

29. 2 ’ 


Xii'-.i] ind^'N _ 

.^0. 1 

97. 

2 

45, 1 

5(5.9 . 

47.2 

63. 6 

i 54.4 i 


1 Tihiniumnral huiex- 

81, N , 

luO.o 

95. 2 


85.4 

SI. 5 

S3. 9 

I ra. 8 ! 

j 

‘ 79.7 1 SI. 8 ! 

i Radio humeral in- ■ 







! 1 

1 ; 

I ! 

i 1 1 

i 1 i 

i <!w 

78.8 

78. <; 

71.3 


76. 4 ’ 



! 80.1 

: 70.4 j 

1 7:L0 1 79.4 1 

Tutennemhral index.' 

70,6 

69. 7 

72.5 

1 i 

66,1 ' 


* 65. 7 ' 

' 68.1 i 

i 69.7 I 68,3 ! 


Living. 


A Llonuo A "Silotiv Nvifro A Nlloti'- Xc-irro A hloiidt.* Amur- 1 

Pioiiv i-huvat-rui. ican Xi>. L (ABnriiini. <,A Xuuri. ioan No. ‘2. 



Abso- 

lute. 

Hela- 
t h e. 

lute. 1 

lb A > -vo- 
tive, llUe, 

Kfla- 

live. 

AbsCi- 

liue. 

Rola- 

ilve. 

Stature — 

182.0 

100.0 

190.0 i 

100. 0 ; 165. 0 

10<j. 0 

189.2 ' 

100.0 . 

rpu+T l'‘g length 

47.0 

25. S 

51-0 

26. 8 : 46. 0 

27.8 

51.5 

27. 2 

Lower leg length 

42.0 

23.1 

51.0 

26.8 * 40.0 

24,2 

45.0? 

23.8 j 

l.'pper unn iongih 

35, 5 

19. 5 

34.0 

17.9 ; 32.0 

19,3 

37.0 

19.5 I 

rercarin length 

27, 5 

1.5.1 

83,0 

17. 4 29. 5 

17.9 

26.7 

14.1 j 

Head: 




j 



1 

Maximum length 

20.0 


19.7 

' 20.0 

— 

19.3 

! 

Maximutii breadth 

15,0 


15. 0 

14.0 


14.3 

I 

Total face length i 

is.o 


IS. 9 



17.7 


Total face breadth 

13.3 


14.0 

1 


13.5 

i 

Hephalif* index 

75. 0 1 


1 

1 76. 1 1 

. ' 70. 0 i 

i 

74.1 ! 

i 



1 




1 


pAiee index . - ’ 

78.9 

1 

1 

! 74.1 j 



1 76, 3 ’ 


Preauricular cir- ' 




i 1 1 


1 ! 
1 1 


onmferenoe ' 

27.0 


i 

L_ ! ' 



! 

Post auricular cir- ! 



i"” ' 

1 i 

! 

! 



1 

eumference 

32.0 


! 

i 




index _ . 

66-0 


j 95.0 

' s,5„n 


56,1 

1 5 

Tibio femoral index^* 

89.4 

i 

i 100.0 

! K7.,. 0 


87.3 


Radio humeral in-"! 

I 

j 


j i 


j 

1 

dex ! 

77.5 


1 97.1 

{ . ' <H.2 


I 72.2 


Intermembral index-; 

70.8 


1 65.7 

j S 71.5 


i 66.0 






! 
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It is to be noieci tliat the stature of tlio 'Tjiyui^an (Vo-Magnous is 
only and 169. T eeutiinelers. The ealcnJatecl siaUire of ilie (iro- 

Maguoii from Grimaldi is from ITr? 1o 189 eentimetors^ of ilii‘ Ainor- 
ieans 1(S‘3 and 189.2 ecniiinoicrs., and of tlie .Nilotic Negroes from Hif) 
to 190, whereas the stature of tlie Grimaldi Negroes is only 156.0 to 159.5 
centimeters, 'The last two measureinenis, howev(U’, ar^^ of an old woman 
and a boy. 

The absolute n]>j)er leg lengtli of the two 'Paytayans is lo.d and 16. 6 
centimeters, the length of lemur of the Cro-l\lagnon of (OdmalcU is 
from 1:7 to 52.6 centimoters^, the n|>])er leg length of tiui Americans is 
i7 and 51.5 ecmiiinetcrSj the A'ilotic i\e‘groes arc from 48 to 51 centi- 
meters ill upper leg length, and the Negroes of Grimaldi liave a femur 
length of 4-1.9 and 43.4. 

The absolute lower leg lengtli of the Taytayan Cro-Magnon is 38.1 
and 10.6 coutimoiers, (ho iilaa length of the (.Vo-Magnon of Grimaldi 
is fiom 10.4 to 15.0 t-imi imefiTs. iho lower leg length of ilio Aincricians 
is 12 and 45 v.-en1 imet<*rs, that i>f ilu* Nilotic Negroes is from 39 lo 51 
(vjiiti meters, and of the 'Negroes of Grimaldi 85,1 and 86.4 <‘en( iniot(‘rs 
in leiig{li of tibia. 

Th(‘ absoluio iipj)er arm length of the O'aytayaiis is 82.6 and 34.1 
cmitinieteis resju-etively, the length of th(‘ (h-o-Magnon iniineriis is 
34.2 lo 81.9 centimeters, the upper arm of llio .Vnu'.riean is 8>5.5 and 
37.0 cenlhneters long, that of the Nilotic N(‘groc,s is 81 to 81 c(‘iiil- 
jnetoj's long, and the liiimenis of the Grimaldi Negroes is 27.1 and .2!).! 
ccniinu'ters in length. 

The al)Soluie forearm lengili of (he Tayiayans is 24 and 26.7 (joiiii- 
iiut(‘rs. Lhu radius length of the (’ro-Magimn is from 26,1 to 28.6 cemti- 
lueters, the forearm of the A]n(n-ieans is 26.7 and 27.5 ceni innuers long, 
iliat of the Nilotic. Negroes is from 29.5 to 8>8.0 c.(miim(l<M's in icnglh, 
and the radius of the Grimaldi Negroes is 21.5 and 28>.;) c(‘nl inieh*rs 
long. 

(’ertciin contrasts and parallels may J)e doduce<l fnan the bnvgoiiig : 
Whereas the stature of the Taytayan (h'o-Magnon is l(*ss Ilian Hint 
of any except the Grimaldi Negroes, yet the lind> parts of ilu* 'raylnwm 
arc about as long as the Cro-Magnon of Europe or the Nilotic Negro, 
except the forearm of the latter which exceeds tliat of any other. 
The Tipper «arm of tlie Taytayan is also relatively long, but in s[)ite of 
these diffeT'enccs the evidence is such that the TaytayaTis selected are 
considered to be modified Cro-Magnons, and the Nilotic Negroes ari! 
also modified , Cro-Magnons ; the first with decreased stature and in- 
creased , relative upper arm length due to the union with a type of 
• that nature pertaining to the East, the other with about the same stature 
but with increased r^ative forearm length due to mixture with African 
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Ter]ieau(3A) lias denicnsn'ated tlie presence of Cro-Magnon types in 
the living of Europe,, aiid the measurements of the two Amer- 

icans are given to show their relationship to the early Cro-Magnon of 
that coitntry. 

Head and face rneasin-enieiits e^wroborate the limb measnrementh and. 
if anythingv are more oi-iphi.rir- in associating the Cro-^Iagnon with the 
Taytayan, and with the Xiiolio Xegro. The head length and breadth 
are greater in the Cro-Magnon than in the others, and the cephalic index 
is less,, the face dimensions of the Cro-Magnon are also greater than in 
the others^ but the liead is dolichocephalic and the face is large in all 
alike. Tiie nose of the Xegro and of the Taytayan are more piatyrrhine 
than the Cro-Magnon hut in all it is similar: large and straight. The 
head, nose and face of the Americans are smaller than of the Cro-Magnon 
and indicate affinities to the MecliteiTanean Eace of Sergi, or Iberian, 
as it is called in the present work. 

Dr. Pirrie(38) non‘d ;]iai ilu* occipnt of the Xilotic Xegro is prom- 
inent — projects boldly backwards — and tins is ch;:i*a fieri si Ic of the Cro- 
^^ilagnon. Tlie Taytayan is noi so marked in this feature but tiiC occiput 
of one American excced> ail others hi ihh re-pecT. Figures 161 ciiid IGS, 
pages 3r;S and 370, in the Third Eepc ri of die ^rellcome Research Labora- 
Torie<. represeni modified C’ro-Magnon heads. 

Undoubtedly, the Cro-Magnon has Iv^comc dissipati-d by fusion in 
Europe and Africa, and T believe in A«ia as weil. Cro-'Magnon cbar- 
actcri>ries may be noted among the Chinese of Manila (0), and am*mg 
the Filipinos of many pruvinL-cs. 'rhi- may be accounted for through 
Spanish intermixture, but earlier inhltraTinri- from Europe can not be 
excluded. 

Cro-Magnon clinrncteri^tics may bo =oen .by examining Plates I, VIII, 
TX. X. XL XII, and XV. nltliuugli ob^t-uivd i)y other types. Plate XV 
represents tlie ueare-r a]j|jroac!i To the Cro-YIaguon that could he photo- 
graph«'d fit Taytay. altluuigh p-artly Australoid and recent Iberian. The 
dor-al ihutening of lu*ad in dsO ialior 1 ]ic-lh*'\C, a relic of infancy 
when tlio head rested a ifrear dt-al on the (h lair witti a hard flat surface 
beneath, 

Tlie sagittal licad ci'diiio from g]ab*-lla to inion of the iw(. Taytayan 
Cro-Magnons ajid of -.m. Ameih-aii Cr«‘--Magiion arc giwii ha' compnrisoi] 
and contrasts. (Fig. 15.? Tlu* heighr of the two Tayiayans is greater 
than the American, and, as a manor of fact, the auricular bregmatic heiglit 
of the Atnerican is 12.4: centimeters tvhercas that of the Tayiayans is 13 
and 13.6 centimeters. The two Tayiayan oiitiines were made with the 
cephalograph and are exact, ])ut the outiine of the American was made 
with electric fuse wire and is therefore not so exact, but it does not vary 
more than a few millimeters at any point and the general contour is a 
true representation of the head shape. 
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'[’lie same difference between the American and Filixnnn outlines is seen 
as that noted between the American .students and IgorotsI o). Ihe Aniei- 
ican is long and low, the Filipino is of epual length hut liigh. Notwith- 
standing the differences, the three outlines resemble the outlines of the 
Cro-Magnon .dculls of prehistoric Europe. This is espec-ially tme of the 
American outline which has the vertical forehead,^ the long smight 
superior part of the fronto-parietal region, and especially the projecting 
occiput, that mates it identical with tire masculine cranium of the Grotto 
des Enfants portrayed in Plate III of Terneau's ’-'GrrAU's ik GrumldC 
The heads of the Taytayans have probably been .somewhat tlattened dor- 
sally and thereby projected upward and pressed forward by the ptffdh’ 
haiit of infancy; otherwise the shape may be due to crossing with the 
Primitive and other types. 

Compare with these outlines the heads of two Nilotic Negroes 
(figs. 161 and 168) and a striking umilarity is seen, altliough the Negro 
1iead« show the flat superior fi-uiital ivgi-m ]>Ttoiously de-crila-d by me 
(Nigro brain ) which differentiate^ them from other peoples. 

The Alpine, 


Cliaraeter. 


Htatnrtf 

Ab*=oluTt* li'Hjfih — 

! Ab^< 'but* upper \eg leiij^ib — 

Absolute i<»rc*Arm k-ngrb 

: Absolute nppor jinp. Ifn^tb - 

i vmxilialic index — 

! Cephjilic indfX 

‘ index 

1 Morfiholiigic face index .. 


Maxi- ; 
mum. ‘ 

Mean. 

1 

Mini- 

mum. .^d- i 

1 uals. 1 
! 

Hi4,H 1 

150.34 1 

151.5 i 

11 I 

:iS.9 


34.5 1 

10 1 

42.4 

an.n i 

34,7 ] 

10 i 

25.2 

22.54 1 

18.3 : 

12 j 

; 

82.72 1 

29.0 

10 j 

r)2.2 

42.50 j 

36.3 

10 1 

94.3 

S7-74 1 

84.3 

11 ! 

81.1 

70.0S 

54.9 

11 1 

89.7 ^ 

S2-21 ' 

1 75. ,5 I 

1 n 1 


Tile cliaracicristics of the Alpine may be emphasized by contrast with 
the Cro-Magnon. The difference is great. The Alpine is small, the Cro- 
Magnon isknost tall; the Alpine is brachycephalic, the ('ro-Magnon is 
dolichocephalic: the xMpinc is leptorrhine. the Cro-Magnon is platyrrhme; 
the Alpine is short, squat and fat, the Cro-Magnon is long lankT and 
lean ; the lower leg of the Alpine is relatively long, that of the Cro-Magnon 
is not; the forearm of the Alpine is relatively shorter than that of the 
Cro-Maernon; and the face of the Cro-Magnon is relatively longer than 
that of the Alpine. The physiognomy and the ear are different ^ may- 
be seen by an examination of the plates representing the Cro-Magnon 
characteristicSj and of Plate XIII. 



426 


r.KAN. 


TJio Alpine is jirohably a luixture ol‘ J’rmiitivc and Jbt'Han iu wliicli 
the licad J'orin of tlio Prinritive ia retained with ttio phywiognoiny and 
stature of tlic Ilierian. Tlio nose is oven more IcjpioiTliiiK! than the 
]l)C‘rian and the !e"rii!i, ! faeo index is between that of the ib'iinitive 
aJid ilandan but nearer tlie latter. Ifurtber otiaorvations on the ear are 
eon^ineine' and niil Ito disenssed furilier on in the present work. 

'File .\Jj)in(‘ is tboreforo the . omplenienl. of ilio Australoid wiiicdi is 
siijiposed to re])Tesent the ini.vturo of Primitive and Iberian in wldnih tlio 
li(‘ad I'orin is Iberian and the, plij'siojirnomy Primitive!. This eonlirms in 
a inoasurc the suggestion that human iyjtos conform io tomato hybrids 
suggested in a previous paper on Manila ^indents. 

The B. B. B. 


f 


Ohamotpr, 

j 

.Stilt iiro - 

Ab.Sitlult* log lonpffli 

Maxi’ j \fi‘an 
mum. ; 

]()<>. <s 

' *tsi A 

1 Num- 

lit'hiili- 
mmn. | yjj}: 

j uals, 

! 1 

Absoluu; nppor leg length 

Absnliilp forniirm Itmgt-li - - 


-•-! ^ 

1 

Absolute utfpcr arm length 

' Ompbjilfp indnx 

! 1 a«.s 

: :i7.l 

1 

1 

Cephalic index 

b2.2 I SI. 7 

, HI, 2 j 2 

Nttsal index 

; «8.(l 1 07.« 

(Jibit ' 2 

Morphologic face index 

: W.O' .S7.r 

1 1 

, 2 

: 1 


Tlie evident oharaeteristios of this species are slatnre sJiglitly above, the 
average, rcOatively short lower legs and sJiort upper arms, low omphalic 
index, very narrow nose, and very long face with sJigldly hracliyceplialic 
head. 

The speeios is fairly well iliuslraled in I’iales XIV and XV, and in 
Plate I iu the full iignro on the right. It eonfornis in actual dimensions 
to the Students and Morgue subjects of iho same sp('eio.s. The head 
outline is given in % IU iu contrast with tlio head outline of an Alpine. 

As previously noted, tliis species is a large edition of the. Alpine, but the 
two are different in many ways. It seems to be a combination of Alpine 
and Iberian. If the Alpine is a result of Iberian and Primitive blending, 
tlie two species, Alpine and B. B. B., arc derived from the Pidniitivo and 
Iberian by a process of crossing and re-crossing. Ee-crossing the Primi- 
tive and Alpine should produce a species similar to the Alpine but more 
like the Primitive, .and such a species is the Blend— at least that part of 
it that resemble the Primitive. 
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The Blend, 






Num- 

i'haracter. 

Maxi- 

mum. 

Mean. ' 

Mini- 

mum. 

law 

of imli- 
vid- 





uals. 

sijiliiro - - 

171.0 

IS.S.S 

M5, 7 

04 

lower l(‘w 

•11.0 

«7.2 

IW..! 

S7 

Ah.soliilc‘ npiKW len.^Th 

4;J. 0 

so.i 1 


88 

AbMolnte forearm length 

I 27.0 

20. r> 1 

IS.O 

88 

Absolute upper arm length — 

1 ;n.o 

u.a 

2(5. r> 

87 

Oinpliulie inilex 

'SI. tl 


20. 1 

SS 

CViphiilie Index 

.s*^. 7 

s:t.:s 

T.^.O 

01 

NshJil index _ 

UK).0 

1 

70. 1 

01 

Morphologic face index 

02. ft 

s2.o;i 1 

Oil. ] 

88 


The Primitive, Modified Primitive and Adriatic enior largely into the 
Blend and one ifi iein])te(i to constitute tin's as a (hfiinite (mibody- 

ing the Priniiti\e mid Adriaiie. fihvo imporlanl difiVi-i'ni ial clianu'tors 
that are Primitive in nature arc rioted: tlie Iiigli radio-hiiinoral and tibio- 
femoral indices, the latter t)5.1 niul tire fornuT 71). S. The close n‘la(.iiui- 
sliip of the Taytayan Blend and the Primiiive Morgue. su!>ji*i'i and 
Primitive Student in these particulars is noteworlliy. fidie inlerriieinbral 
ind^x is also high, being 78.2, as against 71.2 for the Pro-Magiioii of 
Taytay, These three characters are Negroid or Negriiie, and llie in- 
foreiiec is that tlie Negrito forms a large part of the composition of the 
Blend. 

A review of the Blends reveals 55 of the 94 that resemhk^ the 
A similar review of the Igorots reveals 70 of the 104 that resemble the 
Ausfj’aioid. The contrast needs no comment. Among (.he Blends there 
are also 10 that resemble tlie Ilierian, 7 tlie Australoid, 5 the Modified 
Primitive, and 5 tlio Adriatic; the Kminiiidor are Alpim*. and B.. B. li., 
and among these some (jro-Magnon that resemble tin* Ibm’iaii. 

it is true that the iua.jority among the Jgorot Hlemls rescunblc the 
Primitive so that a Bimilarity exists between the two peoples in this nis- 
l>c‘ct, but the (lilforences between the groups are olhcTwiso oonsitl(‘ra]>l(‘. 

The differences are slight when compared with the Blends of tins 
Morgue subjects and the students. The stature of the student is greater, 
aiid the intermembral index of the morgue subject is loss, but otherwise 
the Blends of all three form a somewhat stable composite that may he 
called a species. This specif would be characterized by small stature, 
and would be brachy cephalic, messorrhian, mesoprosopic, mosomphalic, 
with Negritic limb parts. All the characteristics arc more Primitive than 
otherwise, the indications point to a dpminating influence for the Primi- 
tive, and the, Blehd trhly represents a Modified Primitive. The Adriatic 
apd ‘Mpdifled Primitive will not be treated because of the small, number 
of eaeh ar^ the ’B^iid: taken in their place , ^ having absorbed 
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them or moclitierl them. However that may be^ they are seldom ^eeii 
in Taytay. 

The Jiead form of the Alpine, B. B. B., and Blench as cleteriiiined by 
tlie sagittal outlines., may be seen in figs. 10 and 16. The Alpine and 
R. B. B. are almost identical, except that the Alpine i.s shorter and higher 
as if it had been flattened more in the occipital region. The Blends 
appear to be exaggerated Alpine outlines exhiiilting greater occipital flat- 
tening, 

TV. EAR TYPE AND SPECIES. 

In a previous monograph on Filipino Ears(6), an attempt was made 
to ela.'^sify types of eai’s with concomitant morphologic types by general 
observations in a casual manner. The present work is an extension of 
the elas.^iflcation to a small numl^er of individuals who are examined 
closely, in which more time is given, an exact study is made,, and a more 
critical analysis of each individuars ears is possible. The result is a 
anure exact r-lassifieatimi of the ear tv’pos and rlii- assoc-iatieri of these with 
more definiie types of men, 

Tn7. rRTMTTIVE EAR. 

'This ear wa.- ]ireviou.«]y named Malay, hut there i- now .sufficient 
e\idence of its association with the Primitiw* mid allird i'o^m^ to change 
tin? Lcnii ilalay. which la an indeliulte one at best, to that of Primitive, 
which represent'- not only tin* form of the individual but the charac- 
teristic.s of ilie ear as well. Both are infantile throughout. Tlie descrip- 
lit»n of rile car is alieivjl .-omewha; from that of the Malay as follows: 

The Primitive ear is small, round and somewhat flaring, cup ^liaped. 
and witii depres«-cd concha, in contrast with tlic etorted concha of the 
Iberian. It is intennediaie in form biuween that of a four niontli foetus 
as described by Sciiwalbe( ), ami the adult European as cxcm])Iifiod by 
the Iberian. It i- well illu si rated in ib\ate> 1 to Y of the present work 
and ill iflaie of the monograph on Filipino ears (6). it ina.y also 
1)0 seen in Martin’s work on the inland stem of tlie ]\ralay Peninsula (18), 
fiN m the Senoi boy of fig. 31, page 317, the Seiioi boy of %. AT, page 359, 
the Seiioi maiden of iig. 48, page 360, the Senoi of fig. 54, page 391, and 
probably in fig. 57, page 39T, and fig. 0*5, page Tt)S, (although there it 
is not so clear), in fig. 98, page 71 '2. fig.<. R>*) and lol, pages 71? and ?19, 
and in Tables XII and XVI, in all of whom there are Primitive char- 
acteristics of physiognomy with Australoid heads. Other Senoi men and 
women illustrated in the same work do not have the Primitive ear and 
their physiognomy and other characters indicate other than Primitive 
features. Martin’s Senoi and the Australoid herein described are of tlie 
same nature. Some forms partake of the Primitive except in head shape, 
whereas other forms are not Primitive, but Iberian or FTegrito. The 
former are the primary Australoids, the latter the secondary Australoids. 
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(ScM* |)p. 414: and Tlio rrhniiive cjiv apjioars ]mn‘ or mixed 

at Taytay (see Table on p. on oS BlcjuO, 15 Ausiraloids, 3 

Primitives, d .Modified Primitives, 5 Oro-'^!’a.i:n<Hj-, ^3 AlpiruM, r2 Iberians, 
and 1 Adriatic. The types parlak<‘ of Ihe Primitive in i‘ar form to lli<^ 
exieiil, repr(‘Seniod l)y the mniiber given with eaidn All the Primitive, 
Modified Jhdmilive and Adriatic have Primitive ea,r fonns, and tlu‘ fonn 
uceiirs often in (he Australoids and Blends, frhero is no Ailriaiic or 
Modified Primitiv(‘ ear, but these thems<dves an) aliened Primitives, 
44iere is no Aiisli'aloid forni; but it may 1)0 of interest to note the forms 
of ears lliat appear upon tbo Australoid. As already stated, there arc 
15 that roseniihle the Jb-imiti\(‘, i7i addition to which 2i\ n^semblo the 
Iberian, 7 the Alpine, C llie odd iy[)e, 5 ili(‘ !>. B, It., and 32 are mixtures 
of either two or more of those already mentioned or of unknown iyi)e. 
The Australoid ear is largely Iberian and Primitive, thus oorroluu-aling 
the suj>posiiion of its origin as a result o(‘ the crossing of iheso two. 

TJIK mKRiAX lOAll. 

The types of this (‘ar have b(U‘n inen^ased to im-liide lln^ Pro-Magnoii 
and the Igorot, in addilion to which another tyjKi has hetm add(‘<l, making 
live in all, to wliieh imiy ]K)Ssibly be added the B. H, B. and Alpine, 
leaving all llie car forms thus far sogregated eilluM* Iberian and Modifmd 
Iberian, or Primitive and Mollified Primitive. Tlie morphologic lyjjes 
become narrowed down to the European and thi^EaBtern. JUit this is 
too simple, and the Alpine is more like the Primitive than like tlie 
Iberian, and the B, B. B. is distinct fiojn eil.her. The Igorol (‘ar has 
resolved into the Iberian (0), a modified B. B. B., and the Suljiiorilau-n 
(riiiiicso), all tliree of which have similarities, but each of which is 
difrerimr from (lie other. The Igorot ears will l)e pres<mted in a siih- 
?cqiieni publication. Good photogra])hs w’ere s^'miriMl of all the llxua'an 
iy]jes except (A 

TJIE miSttr.VN A ICAU. 

Tliis ear is represented somewhat modified in Plaie II and it may also 
be seen in Plate VIII of the Filipino (»ars(G), and in l’l!(‘ Plates T, V, VI, 
and VTI of the Theory of H(M’edity(^2) in an Iberian from Madrid, 
Spain, It is a round or elliptical ear, usually flaring slightly and often 
standing out from the head. The helix and lobule are symmetrical, and 
the helix is inrolled until it almost touches the (worted conclia. 

This ear, or modifications of it, occurs on 25 Blends, 9 Iberians, f> 
Australoids, 3 Cro-Magnons, and! 2 Alpines. It is found more often among 
the Blends than is any other except the Primitive, and it is in greater 
proportion among the Iberians than is anv other ear form. 
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THE IBEEIAN B EAE. 

The Uierian B is the most distinct of all the Iberian ears, and probaldy 
represents tlie'tTiie type. ' "Wnien 'it. appears on an iiidi\-!di]al ir is clear 
cut, as a rule, indicating a lack of 'blending^, or it may be that the other 
Iberian ears are blends, •■whereas this- i-s the', original type. The ear is 
well iiliistrated in Plate YIII of the present work and in Plate IX of the 
Filipino Ears (6). The ' clesciiption given ■ in paper can hardly be 
ninre exact. The eversion of the conelnin:^^^^ direct attacTmient of the 
[tolnale to the elieeks with the absence of the lobule, and tiic perniliar spiral 
twist as seen ircan any point are imniistakable and empliasize the ear as a 
most distinct type. 

It is found pure or impure on 12 Blends, 7 Australoids, 2 Iberians 
and 1 Alpine. Its nimibers are relatively small compared with the otlier 
Iberians. The I individuals in which the ear is comparativeh' pure are 
all Blends with small stature; they are niesorrliinean and brachtneplialie. 
but three of them have the flat occiput that is probably due to distortion: 
therefore the heads would probably have been dolichoeeplialie witli the 
absence of the dorsal flattening, the Blends thus becoming Iberians. 

The ear is frequently associated tvith the Iberian C ear wdiieli is ap- 
parently a modified form of the Iberian B. 

THE IBERIAN G EAR ilGOROT), 

This ear resembles the Igoint ear because it iias a square inferior 
margin without lobuieq but it is smaller, more slender^ and the lotver 
margin is nav,rc*w, wliereas that of the Igorots is broad. ETidoiibtedly 
this forni of ear is present among the Igorots and could readily be 
mistaken for the Igorot eait, but the above-mentioned qualities differen- 
tiate it. The Iberian C also resembles a form of Chinese ear, except that 
the latter stands almost at right angles to the head, whereas this form 
does not. The Iberian C ear is small, slender and delicately molded, and 
either stands close to the head or flares very little. The lobule is absent, 
and in its place the lower part of the ear is square, joining the cheek at 
right angles. It occurs more or less pure on 22 Blends, 7 Australoids, 
(> Cro-Magnons, b Iberians, 4 Alpines and 1 Primitive: 45 times in all. 

The relatively pure Iberian C ear appears on 5 Cro-]\Iagnons. 4 Blends, 
and 1 Alpine. Two of these individuals are small, 2 are below medium 
height, 4 are above medium height, and 2 are tall. Three heads are 
decidedly fiat behind, which, were the, flatteni.ng absent, would remove 
the individuals from the group of Blends to the Iberian. The middle 
'figure in Plate III and in Plate YI of the 'monograph on the Igoro'ts{3) 
shows Iberian AA; , 
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THE IBEKFAN I) EAK ( (‘Rt)-MA(}A ON ) . 

Tills car is so well illustrated in Plates IX and X that it uihmIs no 
description. It is the long ear previously porirayi‘d and dt'Sio’ibed as 
the Cro-Magnon (d)* ^ts leading eliaraideristies arl^ tl)(‘ large* jauidaui 
lobule, large open concha soniewliai everted, and straight ('xti‘rual margin 
of the helix. 

The oar appears pure, or mixed on 20 Blends, 7 Iherians, (> Australoids, 
4 Alpine^ Cro-Magnons and I B. B. B. None of tlie individuals willi 
relatively ])nr(i iyiie ears are tall^ and only two are alxive ni(‘diuin height, 
but -1 are below medium iieight and 7 are small. This is ilierefon* not a 
Cro-Magnon pliysiqne, hut an Iberian. TJie individuals with Iberian (! 
ears resemble the Cro-Magnon in si!?:e more than those with Iberian 1) 
ears. The Cro-Magnon ear has become disscuninaled apparenlly among 
the Iberian types to such an exhmt as to lose its identity; and for this 
7’ea<on it can not ho located ami desiau'bed. lIowev(M\ at rare intervals 
a.n ear appears that is similar Xo that sliown in figure 12 of tin* monogra|»ii 
on Filipino Ears((;}. and also lo that in No. 2>202 in Plaie \T I and No. 
l-lPdl in Plaie X of tluisame paper, in \vhi(di tin* em* is long and rtS(Miihles 
the l])erian I): hiil its po.^ilion is almost at right angles lo the h(*ad, the 
lobule is not ])endanl, and tin* helix is nuich inn)lli‘tl with everted (‘oiU'ha. 
'This Avas named the Ci’o-Magjion, ))nt. jUS may ho i*(‘i'ogni;i(‘d, the Ciar- 
acters are largely Ihorinn, and most frequently u])pear in assoeialion with 
one or anolhor Iberian lype. 

THE ntKUlAN E KAR. 

This type is rare, and a doubtful (mtity, although a similar (»ar form 
has been seen on at least 3 men in Manila ree(‘ntly: om* a (h‘rman, one 
an Ihiglislnnan. and one a Filiphio. Tiie (‘ar slands strciglil from tin? 
n]»pi*r pari cjf the has(*, and the helix l(‘iuis lo i’(»ll over ahovo, gi\‘iiig a 
drooping appoaranoe. Othorwis(*, the ear is similar to the Iberian A in 
forju. The individuals have very long hoad>s, small stature, and their 
physiognomy is characteristic. The nose is aijuiiine, lln^ lips aiv ritll, 
the eyes are large and wide open. One hesitah'S lo assign this ear lo 
the Iberian or to designate it as a specific form, and riituj’c* investigations 
may clear up its relationships. For the present it nmiains ]])oriiU\ 
and may be seen in modified form in Plate XII. 


JkXtia KAU. 


This ear, unfortunately, do^ not appear on a single individual of tlio 
Alpine species, and occurs only twice in relative purity, tlic two in- 
dividuals being Australoids. Tire ear is found on !) Blonds, 7 Austra loids, 
and 1- each Cro-Ma^on, Iberian, Primitive, and Modified Primitive. The 
CM in '^bscdute'pprity was not seen once in Taytay, but was proaent only 
,4n.:^odi%l forUi tetofiling the, Primitive, as may be seen in Plate XIH. 
-Tbip. ^nfiijthB previdti^ ,(ib|eiyatioikBj However, as the sttidy of tliis ear 


i ■' 'Vf'V i 
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continues, it looks more and more like a blend of Ibeiiaii and Primitive. 
The front view can with difficulty be (.liffiercntiated from the Primitive. 
The lateral view shows the concha somewhat everted and the absence of 
lobule, suggesting the Pierian B. Tlie Alpine ear and the Alpine species 
will be fiuiiid ]iurer and more often in conjunction wherever the Philip- 
pine is not so mixed as it is at Taytay. 

THE B. B. B. EAIi. 

Tilis ear, like the Alpine, was not found in purity at Ta^way. ]Moilitied 
form.'5 may be seen, however, in Plates XIV and XV, wliere it resembles 
the pure type, but it is by no means pure. Oblong shape and almost 
flat surface characterize the ear when pure. These characters are present 
in the two individuals portrayed, hut only in a modifled W'ay. 

The ear appears more or less pure on 11 Blends, o Australoids, 2 
li>enans, 1 B. B. B., 1 Cro-Magnon, and 1 Alpine. 

THE COTilPAIlISOX OF EAIi TYPE AND ^[OTUMIOLOC.TC TYPE. 

Tlie table is presented diowing tlrO number of each kind of ears found 
on the fudividnals of the diiferent 

of t.fjy utorfJmh'tiir- 


Morphdlwt'h* 


j Blend * 35 79 I'J JO 11 V* 17 ■ i'O 74 HH 94 

I An.stniloid 15 ‘in <5 7 7 u 5 r C 5 3i .i9 ; 37 

i Iberian ' 2 23 9 . i , 5 ■ 7 , 2 ( 1 | 4 5 12 32 j 17 

; Cro-Magnon,, f> 12 , 3 0 | f> j 3 j 1 1 i 1 | 5 j 7 ' 2U 1 12 , 

! Alpine 2 ' 11 I 2 : 1 j 4 i 4 | 1 0 • 1 , 5 1 7 , 15 j 32 

j B. B. B ■ 0 ! 1 1 0 ! 0 1 0 ; 1 ! 1 0 1 3 ; 1 ! 1 , 3 1 2 : 

I Priinhive. • 3' liO;Oilio', 0 l|o'o 3’ 5|8; 

I Modified Primitive 3 ' 0 j 0 j 0 | 0 j 0 i 0 1 i 2 ' 1 3 ■ 6 | 4 

j Adriatic 3 : o|o|ojo|0'0 0;0;0i 3; 2] I 

! Total ' 153 ’ 45' 22 1 ' 45^'' ’ 4l"; "jT! 20 ' 32 i 42 * 140 | 302 j 182 


The last four coliiinns of the talde need some explanation. The pure 
e<ir forms are those in which the ears resemble only one type, and the 
mixed ear forms are those in which more than one type is combined. The 
two columns (pure and mixed ear forms), equal the total number of 
individuals. The total ear forms are obtained by adding the number 
of Primitive, Iberian, B. B. B.', Aljiine and odd Type ears. 

The Blend has more than, twice as many Iberian as Primitive forms, 
and a relatively large number of the odd type. The mixed ear forms 
and the total ear forms are in relatively greater abundance than among 
the pure 
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TIio Australoid has loss tluni twice as juany J])Oi*ian as Primitive ear 
fornis.. and a relatively large number ot Alpine ea,rs. ^Phe iunnlxu’ o!* 
]mrti ear lornis is small and the junnlxn* of juixed oar i'onns is almosi as 
groat as the total niunlx'r oL' individuals. ^Plie Aiislraloid and Ihe Idtmd 
arc evidondy i'mi)iu*o types. 

Th(! Lhorian w|) 0 ('it‘s has only two (‘ars tliat res(‘inhl(‘ the I'riiniliv*^ hnmi 
and :ro that ar(‘ iixfriain whereas ilai lh‘imitiv(^ s|HH*i(s has only one 
restnnhling the Iberian, and H that ani Prijnitiv<^ in form. Ihie nuadan 
has a relatively iargi* imiidxn’ of pure oar I'onns, and r(‘\v mixed (‘ar forins. 
Pile Primitive and Iberian species are evidently purta’ than ihe, Ansi-raJoid 
and Blend in ear form. Each Cro-Magnon individual has some Ilxa'inn 
ear fornx^ although 5 reseinhle the Primitive. [V\u\ pur(^ (‘ar hnans ar(‘ 
relatively great and the mi\*od are rolaiiv(‘ly small. 

The Alpine spo(-i(‘s also lias a largo nund)er of Iboriaai (jar forms and 
only two that resomldo llu* Primilive. pare forms are also rolafcivcdy 

ni(»r<‘ freqinaii than the mix( 3 (L 

Tin* M«)diiied Prirniiixc* has l’rimitiv(* ear^^, and tln^ Adriatic has ila* 
same form. 

dlie Jh .1). i>. speei(‘s has 1>. I>. ih and Iherian (^ars. 

There ar(‘ sev<m (‘ar forms that are called mixta! bocauso 3io it^sianhlam'e 
to any recognized form t-ouhl he secji. 

SO'MMAItY. 

Tltc ear form is established beyond doubt as a din'cunntial futdor in 
racial anatomy, and among the Filipinos of the littoral it should he j>laecd 
abo\o the cephalic index in im]>or1ance, b(‘(*aus(‘ of the apparent dlsttu’- 
tion of the head in many individuals, liy the ear alone, tin* deri\ali(»n 
of the majority of people may be delcM-rniued. and rti coiijum-l ion with 
the nasal index and stature, assisted by the et‘f>lialie index, moi-c dciinihj 
species can be segregat(‘d than by using l\w, last tbret* wilhont tli(‘ ear 
type. The table of ear types and morpliologi(t specie's dcmoiisl raics that 
the species segregated by moans of llu^ lliree nna-pliologit' fatdors arc not 
entirely homogeneous in ear form, and this lack of hoinogtmeity is pr(»b- 
ably due Lo the distorted heads. ^Plie Iberian spt^iiit^s as stjgregah'd is 
iclatively pure, although this is ihe Filipiiio-Iberian, a, mixed s])ocits in 
reality. The Cro-Magnon is partly Iberian and partly Ih'imitivo, hut 
the Cro-Magnon characters have been positively proved/ The Australoid 
is segregated as a mixed species in process of formation and the oar foinn 
substantiates this. The throe species are dolichocephalic, and although 
their h^ads might be longer if no dorsal flattening appeared in any in- 
dividual^ yet the flattening is a, negligible factor. Not so, howevei', with 
the, re^intpg ^ceptjhe Pxiipitive, Modified, Primitive and 

. Adriatic, wh<:^A h<^ds are- that if there were no 
.ffie 'hca<|s': Vphld probably still, be brachycephalic. The 
.arejaot so 'hyperTbraehycophalic, and 
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ii* tlie lieatLs that are fattened dor^^aliy eonld be made iiatiiraL .-ome of 
the individuals of these t}^>es vroiild be Iberians. This is indicated hj the 
relative!}’ large number that have Iberian ears. 

Therefore I would alter the terminology of the species of some indi- 
viduals where the ear -type is significant. This is done in the table of 
indices in the first column (Table II, pp. 390-o9i) by placing in 
parenthesis tlte alteratirm. The species., as selected by the tliree factors, 
cephalic index, nasal index, and stature, is placed first in tliis column, 
after which in parr-ntltcsis. come the true species as determined by a con- 
sideration of the ear form and other characteristics. 

The number of individuals in each species becomes altered as siiown in 
tlie following table: 


Ibe- 

rian, 


Blend. 


Alls- , . , 

lofd. : 


Cro- 

Mag- 

non. 


B.B.B. 


Modi- 

, Prim- tied Adri- 
I itive. Prim- atic. 
itive. 


Original . 27 vt :;7 In PJ - ^ i ! 1 j 

Altered r.'. u i: V6 l; H ^ 1 ! 


In the original classification, the mnnber of individuals constituting 
the Blend exceeds tliat cjf all tiie species oombmed, which was obviously 
too great a number in .-o niixeil a jiopulation. Tlie altered cicxssirlcatiou 
reduces the Blend.s more than one-half by placing a large number of tliem 
with the Iberian. Primitive and ilodifled Primitive. The other species 
remain practically unaltered except the B, B. B., wliich is increased by 
two individuals, thus doublitig the former number. Tills is a more exact 
classification and represents real conditions. 

The Taytayans would therefore be placed in the sclieine for heredity(^) 
between 2 and 3 under J^pxirions Mendelism. and they would be nearer 
2 than 3 because the number of .-pedes gTcatly exceeds the number o£ 
Blends, and at least two species, the Iberian and fche Prinurixo, are 
relatively pure. 

In concluding the discussion of the ear form, it may not be out of place 
to criticize tin? types solcctod by Folktnar and presented in his Album 
of Philippine Ty]»es('ll'». Tlic majuriiy of chcni arc Blends with evident 
Iberian characteristics, but many of them are .sufficiently pure in lype to 
be classified as species exactly by tiicir ear form. 

Plate 56 of Foltmar, represents a typical Primitive witii a t^’^pical 
Primitive ear. This is a Visayan with a stature of 148.5 centimeters, a 
cephalic index, of 92.17 and a nasal index of 91.49. The head has the 
flat oecipit^lt region said to be characteristic of the Malay, and this 
probably accounts for the high cephalic index. The ear presents the 
double roll aspect so often seen in the Primitive, caused by the helix and 
concha lying close together. 

The Ifegrito-Tagalog, in Plate 76 of Folkmar, has Slodified Primitive 
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ears but would he classed as Australoid l)y oilier (*haraei(M'isticH. Like- 
wise the ISTegTito of Plate of Folkiiiar^ lias Modified l^riinitive (nirs 
but is Australoid by the copiialic index of 78.J5, nasal index of 
and stature of 135.7 centimeters. Otlier ModiiiiKl Priniilivo ears may 
he seen in Jdates IL 3L (>(), and d7 of Folkniar. 

The Alpiiu- ear may be seen in Plate 41- of Folkniar, the individual 

(a Tagalog of Laguna Pi'oviiu'iO is also of iliai sp<?cic‘s, with a stature of 
163.5 centimeters and cei>halic index and miml index of iS.S.)*31; and 83.67 
respectively. Other Al[>ine ears somewhat modified and 'n’smnbling botli 
Primitive and Iberian,, may he seen in .Plates 17, 30, 31, 35, 37, and 66 
of Polknmr. 

Plate 60 of Polkinar, a Visayan of Masbalc, repn^scmls a so(*ondary or 
recent Australoid, with typical lixudaii A ears. 

Plate 41 of Polkmar, a Tagalog of Bulacaii ih-ovinee, haw Iberian 0 
ears, and th(‘ ])]iysiognomy is mixed llxu’ian, tln^ individual Ixdng a Blend. 

Otliei* mori‘ or less ])iir<i Tlxa-ian tsars may be seen in Phites -i, 5, 8, 13, 
15, of Polkmar, many niliers ihronglKuit llie Album liavti some Iborian 
cliai'aeKu'isiics, iuid only a f(‘\v have' no llx'rian cliarat'hu’s in t‘ar ftn’in, 

14ate 50 and jdates 50 and 7 5 of Folkmar la^pnisiMit niodifiot! B. li. B. 
ears, and types with obhmg face and IumkI rosemhling the B. B. B. Bpodcs. 

A man simulating the (h*o-Magnon and having Iherian ((h’o-Maguon ?) 
ears is seen iji Plate 32 of Folkmai*. 

Follanar may Inive c-lassiricd. Filipinos to his own satisfaedion, and 
others may see the Tagalog, or Llokano or A’^isayan iy])(‘, ])ut I can not; Imd 
sufficient uniforftiity of charactorisiics to justify the classification into 
such groups although there may be a slight superficial rcsom]i)laneo in 
facial expression, attitude, manner of action, elc. FolkmarV divisions 
are therefore unjnsLified, whereas by the ear iyfxi and ils associaietl 
physical type, much juay be ohtained froin i.lu; plait's of iiis .Vlhnm, 

There caii be no doiila of llie two s}>ecies. Primitive ami Iherian. among 
the Filipinos, and it is possible that the various mauih'slaiions of Ihrsr 
and the union of their different dmraoU’rs in many comhlnations result 
in the other species, although the B. B, B. when pun* is unlike either 
the Primitive or Iberian. 

V. DIBBASB AKD SUBCIKS. 

The association of tuberculosis and beriberi with the Iherian and 
Primitive species respectively, was previously determined in a study of 
the types found in Malecon Morgue(5). The present study corroborates 
the association of the Iberian species with tuberculosis, but acids nothing 
to suibstantiate the association of beriberi with the Primitive species, 
because only one case of beriberi is noted and that in a Cro-Magnon, 
although the ears of this individual showed Primitive markings. 

The afflictio^iis of the Iberian 9 with intestinal parasites, 4 with 
tufeetculosif, pf the lungs and. h with other lung. or pleural affections, 1 
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with heart or arterial disease, 2 with fever and 1 with neiiraftthenia. 
Snell few observations would mean little, but they corroborate previous 
iindings in the raorgue, therefore their meaning is significant. 

The Primitive, 3 subjects, have 2 with animal parasites, 1 with lung 
or pleural affections and 1 with some acute infection. 

The Australoid is affected in IS cases with animal parasites, b with 
tuberculosis. 2 with other lung or ])leural affections, 2 with heart or 
arterial disease, 1 with neurasthenia, and 3 with the kidneys or genito- 
urinary organs affected. The large number of cases of tuberculosis is 
probably due to Iberian intiiienee. 

Among the Blends are 60 eases of animal parasites, 12 cases of tuber- 
culosis, S cases of lung or pleural affections other tluin tuberculosis, 18 
alimentary affections other than animal parasites, 5 heart and arterial 
diseases, 4 cases of fever, 5 of acute infections, 3 witli skin diseases in- 
cluding 1 ease of leprost', 3 with diseases of the kiilneys and genito- 
urinary organs. 1 case of rheumatism, and 1 of splenic affection. 

The flisoases gronj) rhi.ari<ehvs in a similar manner when tiio ear type 
alone is ihe differeinial faeror, as in ihe following table: 



Tnte«- 

linal 

pKr- 

itsitos. 

Re'-pir- 

ATory. 

Ciri'U- 

ijitory. 

ou<!' 

rriiiary.' 

AH- : ■ 1 

m-en- i Others.! 

tiiry. 

MixL'ii c'Ar< 

49 

17 

4 

1 > 1 i 

i 

h 4 

Ihermn tur.'. 

26 

18 

3 

‘ 1 , 2 ; 

0 1 

5 ! 3 

1 1 fen'an - Pn inki \ t* wi rs 

11 

2 

3 

10 3 


I 1 I 


The mixed ears include tliose that are not of any distinct type and 
whoso aftinites arc obscure or of many kinds. Probably the majority of 
these ha\o Iberian charaotorislics. 

The Iberian has a groarer ]»ro}>ortion of lung affections and few’er 
urinary troifhJes Than the mixed, Tlie Tberian-Priniitive has fewer lung 
troubles and a greater number of intestinal parasites than either the 
Iberian or mixed. 

Other forms are not considered because there are too few for com- 
parative purposes. 

The Iberian and the Primitive are next compared by taking every 
individual in which either type of ear occurs, be it pure or not, there 
being 59 in the Iberian group and 29 in the Primitive. The diseases are 
then found to be as follows: 


1 Num- 
I ber, 

i 

lutes- i 

tinal , T Tuber- j 

par- oulosis. 

asites. ' ' 

* i ! 

Ali- 

men- 

tary. 

1 Cixcu- 
i latory. 

ria. 

\ 

1 others. 

' 

Beri- 

beri. 

Total. 

Iberian 

59 

! 48 j 18 i 12 ; 

10 

i ® 

1 ^ 

i 7 

i 0 

i 107 

Primitive 

* 29 

! 19 ! si 1 1 

1 i 1 1 

2 

1 1 

; 0 

■ 3 ! 1 

[ 29 

1 









This again corroborates previous ihuliiigs, aiK'l sign i lies iliat by Uio oar 
alone the susceptibility to trihorciilosis may he indiwitod. d’hero arc also 
indications that malaria, is more I'lwiiuint among the Iberian Filipinos, 
and that the heart and arteries are aireeted more often than in i.lui Primi- 
tive. Indeed, all diseases are associated mori' freiinently with the Jlterian 
thaji tho Primitive, exe<'pt lairiberi, am! only one ease! of lids disciaso is 
reported among the men moasured. 

Fo ab.sohite eonelnsions would lie jnstilicid from the faels expos(Ml, hut 
the inference is strong that Ihe llierian is mori' siis.-o|ilihle t<i all iliseasivs 
but more especially to tuberculosis than the. Primitive, d’his may he 
indicative that the JHiiropean and Filipino blend, or its resulting on'-spring 
ot the Iberian type, is less resistant to disease in the ti'opios than is the 
aboriginal type on its own soil and in its. natural environment. 

I’he records of disease may ho found in the statistics of l,he Medicad 
SniToy of the town of Taytay in the Biological Tinboralory, Biireavi of 
Science, from which the data are drawn. 

CONCLUSlOlsrS. — THE RHI'A]!A'riO.V OE THE TV1‘KH INTO .S'i.pS'l''KM,\Ti(: AND 
ELEMENT VUY SIM-EUEM. 


The time has come when the types of men foimd in tlie Pldlippiiie 
Islands mu} bo designated wiihout doubt as uleim'iitary ami sysleinalic 
species. Il is onurely without Ihe province of anihropology lo .h.liiio 
these terms so that they will apply to all zoiilogicjd forms, hut tite studies 
of the past few years among tlie Fegroos. tho studemts, ami Ihe seheol 
diildren in America, among the Jgorols. tlie Manila stmlenis from all 
parts of the Philippine Islands, the morgue subjects ami ihe people of 
Taytay, as well as a study of .Filipino can-, juslilies a classifieulion of 
the tj^es of man into two dofinilo gi’oujis. One eoidains Ihe iypes lliai 
are stable and have been stable for many humlreds if not ihou,smi;ls .if 
years, and that do not blend readily when (u-ossed wilh other stable (ypes ■ 
these aj-e called systematic species. The oilier group eonlains liie 'lype,« 
that are unstable, that have not been in oxisLonce so grv'at a lime, ami Hint 
blend readily, especially with nearly related types; ttu'se are calleil elenmu- 
taiy species. 


Each species may have subspecies or varieties. The olomentary species 
are .cross sections of variable species which have been formed by the union 
of ^0 diverse spdiies, whereas subspecies or varieties are cross sections of 
systematic species that are variable through inJierent clianges not due lo 
, actual crossing but to the interplay of heredity and environment. Ele- 
species and subspecies or varieties may sometimes be the same 
. and idh^ately may prove to be synonymous, terms. Yarieties may become 
, systfi^atic s:^i^ wh^lihey sjiall be sufficiently differentiated, and sluill 

jnay sy^tematio species 

aAlags.'df slilht variability and 
difference ;betweeii ejlenientary' species 
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and variety is that the first is tlie beginning formation of a systematic 
species by the Ifiending of ttvo others, whereas the second is the Ijeginning 
formation of a systematic species by the difforentiation and disintegra- 
tion of an old systematic species. 

The xji’oper use of the terms, systematic species^ elementary species and 
variety, may be illustrated by the Filipino tt'pes of this and jn’evious 
studies. 

The Iberian tt’pe Ijecaine isolated many hundreds of years ago and 
became a systematic species of man, and, in the course of time, developed 
varieties which Sergi^^S) , under the title of the Mediterranean Race, has 
differentiated and designated by their skull form. The varieties of this 
typo spread o^er the face of the earth, and as they came to die Orient 
they encountered an entirel}' different t}'pe, another systematic species, 
die Primitive with its varieties. The commingling of tlie varied forms 
resulted in several new lyrt- v’;.h?h are elementary species or variable 
blends of the varieties of ilu‘ iv--- .rjginal systematic species. This will 
pi’obahly account for every people the East *-xc*c*[.tT tin* NTegrito, and 
it may prove useful in unravelling their vp.ried forms, Ijo. an-? Tiie 
Negritos are not liomogem-ou-. as will bv* evident from foi'rhcuipijig 
studies. 

Tlie present and previou.- siudit.- rew'.-d at ieasr four of Iberian 

efP.s, which diilV-ivniiate ilu* Iberian variolic^ and to ihis extent l!n* divi- 
sion of tile iEoditeri'iincan ihice by f:$ergi is coiToborated. The Primliiv.* 
may also h‘ subdivided into at lea-1: three types; the Priiaitive propia*. the 
j^Iodified Primitive, and die Adriatic, and also the Biendv^ all of which 
have ears of similar form that have not yet been differentiated, but the 
three varieties of men are none the less evident. 

Tliu union of the Tboriau and Prhuitivi* speeics as een.-lirvitod by 
ilieir varieties, lias ]*rodaced in die ]*!iilippdues die All^^rah>id. .Vlj-im-, 
and ib lb Ib. if noftlie Pro-Magnon. Their union io Pu'm Ansiraloid 
liiid le-nlli.-d in the up-e A of tlic Igorots, — riie priiiturij Australoid — at 
ibc lime the Spaniard's came to the Isle.iicls, after nhieli a new infn^ion 
of modified Iheiiaus e.ause<l an taitoraiion of tie- jirimari^ Australoid and 
the formation of the srriniihinj Au-^^traloid. Ti'Je /irimm*y Australoid is 
an eleiuentary species, andi die sicuntfanj Australoid is also an elemen- 
tary species bin diflVreut from (lie 

The Alpine represents the union ol* die Il)eriau and Primitive as a 
complementaL-y form to the Australoid but without subdivision, although 
the B. B. B. probably stands in tlie same relation to the Alpine as the 
secondary Australoid to the primary. 

The Cro-Magnon has Iberian qualities and also Primitive, but not so 
definite as the Iberian. This foim is probably the result of recent and 
remote Cro-Magnon elements which came with the Iberian from Europe. 
Its relation to the Australoid is similar to the relationship of tbe B. B, B. 
to the Alpine. 
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Tlie question of race uatnrally siii^^osts itself liert‘ and may l)e tiousid- 
ered in relation to tbo varied forms lliat e.onsiiiuic the Filipino people. 
The definitions of mrieiy and race nr(^ ^iveii by Quairo- 

fagesC^l) as clearly as one may hope to have iliem: 

is a oolkujiiou of individuals move or loss ros(Mub)infj;‘ (‘a<‘]j oi.her, 
which Jiiay be regarded as having deseeinled from a shiglo priniiiiYt‘. pair by 
an iminternipitid and natural suecGSHiou of faniiHiss/* 

Variety is **An individual or a iminbor of individuals belonging to iho saino 
sexual gfujeration, wliioh is distirignishod from Uio oIIkt r(‘preH<‘ii(.atives of tlH^ 
same s})e(*ies l>.^ one or several exceptional ebaracUn’s.’’ 

Race is “A number of individuals i-esembling eaeti other, belonging to one 
species, having received and trasinitting. by means of sexual generation, the char- 
acters of a priinilive vai-ieLy/' 

There is nothing in the above d(‘finitionp that is incompatible with the 
ideas formulated and expressed in ilic j)ro('o(ling pages as to systcmaiic 
species and Varieties, but Qnnlrefagc^^ givi‘s no didhiilion of a type that 
is formed h}^ the union of two oilier types, tln'rofore room is h'ft for the 
term elementary sjieoies as cleiincd aho\e. 

The use of the word race may well a]>[>ly as indieaic'd hy Q.^itrefagos, 
except that such an entity boeojni‘S again u spraic.^ a.s soon as ii is estab- 
lished as a race. Derivatives of the primary races are termed s(‘condary 
races, and derivatives of tliose tertiary races hy Qnati'ofagc'S, Imt when 
many of these become fused the term race is used no longer. Would it 
not }>e belter to continue the terms species md variely, or to give (be. 
name type to tlie priiiiai 7 , secondary, tertiary, etc., races of Quatrefagos, 
and to dignify each nationality that has developed chai’aeh.'risties that 
differentiate it from other nationalities hy the term race, as the (hn’inan 
3’aec, the French race, the Filipino race? Othei-wisii, (he word race' 
becomes lost or relegated to cicsignaie remnants of humanity sikjIi as (he 
Esquimo and the jSfegj'ito, which are only typcH or vari(‘tieB. 

The term race sJiould apjily (.o any ct>m])osite body of indiviti.uals who 
are becoming or may have become a distimd. (ype by a natural or an 
artificial process. A race may couiaiji systematic spexacs, variidies and 
elementary species in profusion. A Filipino race at prcisent (ovists under 
this terminology but not 'imcier that of Quatrefagoa, nor would mom 
than a few of the world^s living .peoples be races according (u his 
definition. Race would apply also to the Cro-Magnon of early hluroja?, 
the Mediterranean of Sergi alnd. to other forms that have become dis- 
persed and diffused or remain as fragments such as the Basque, the 
Esquhno.andythe There would be a Gorman race and an 

English race; a Dutdi race and a Spanish race, but not a white race or 
a‘ biaet race or a yellow race, because eiements of each color are fusing 
ill' different ways in various places, and ;,the color markings do not con- 
sti^te a definite factor of differentiatioi;i .^dthotigh. color may be useful 
, a^, an a^Tmct, CdjLpr have be^ of nq^ value; in the differen- 
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tiation of Filipino types. Hair form lias been of little avail in the 
study of the Filipinos, because they all have straight black Iiair. with 
an occasional wave. The cephalic index has been found unreliable 
because of possible distortion of the head. In the place of this, how- 
ever^ the ear form has been found a better indicator^ and by this alone 
much can be knotsm as to tlie individuals’ component elements. In con- 
junction with the other physical factors, nasal index, facial index, stature, 
bracMal and crural indices, etc., the ear form is of great service. 

By means of these factors the men of Taytay have been separated into 
groups that are called species and varieties in the following classification: 


! Sy‘!tematic species. : 


Varieties. 


Elementary species. 


Iberian 


Australoid (?) 


, Primitive. 

! 


I Iberian A .1 

Iberian B 

Iberian C ilgorot) 

Iberian U (Cro-Magnon) 

j Primary Australoid ) ^ 

1 Secondary Australoid (Xegriro)?.} ( 

I Primitive 

Modified Primitive 

Adriatic 



{ 

{ 


Cro-Magnon i?j 
B. B. B. (?> 

Australoid. 

Alpine. 


1 


Two processes are supposed to have been acihe, a diilVrentialion of 
the Iberian and Primitive into diverse forms, producing varieties, and 
a fusion of the varieties to make the elementary species. It can nor be 
absolutely detennined that the Primitive and Iberian did not arise by 
the fusion of other forms, but if so, they had so completely fused as to 
be time systematic species, unless the varieties represent the forms that 
pieviously fused. The Australoid furuislifs an iuteresiing example of 
the fusion of two forms, and at the same time ciie production of two 
different forms, althougb the stcondnnj Australoid may represent Negrito 
elements. 

There seems to be in man a life cycle of the following nature: The 
crossing of diverse t}^®^ induces a condition of Mendelism more or less 
pure, depending upon the amount of resemblance between the types, 
following w^hich comes spurious Mendelism when the types begin to 
blend and later no Mendelism but a tendency to blend and a tendency to 
remain true to t3rpe until a perfect blend is formed. This is the first 
cycle, and the perfect blend becomes a systematic species ivhen sufficiently 
stable. After this, the systematic species becomes diversified through 
inherent variation acted upon by the environment, until differentiation 
results in the formation of varieties with any one of which or all together 
the cycle may be repeated. 
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Thei'P is Oral ti period of altornalo iiiliDriiaiioo, llieti a p,.,'io(| of 
itlencliii,!.- followed by a ]>cviofl of stabilily, al'lei' wliidi diirereMlialion 
begins. Tlio four periods are not (dear-eul, Inii owrlap. and more tinin 
one may be going on at Ibe same iinuo 

^ Bnsiou ol (be mass ol l‘’ilipinos tliroiighont is evideni. in the forniat.ion 
of a blend (bat will proljably ))<■ largely I’riniitivo, or between that and (lie 
Adriaiie, because iu the eonrse of (ime the Iberian eleineiils will be 
eliminated to a' greal: extent by, disease, espeeially (iiliereiilosis. 

The Filipinos of '.Pavlay are Iherefoie in (be blending period, but at 
the same time some of the tyfies may mxliibit allernale beri'dily sunu' 

me in a <-ondition of s(,abili(y, and are undergoing difrereuliation’ 

riiere is, no doubt, an c.xcmi)l ideation of (iaiton and Fearsou's anei'stril 

heredity and reversion to lioei-ily.yet fusion of all the elemenls seoins 

to be the nlfiniatt' goal. 

BlBLlOaKAIMlY. 
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ILLUSTRATIONS.’ 


Plate 1. The men of Taytav. Tlie first figure from the left is an Iberian D with 
Cro-Magnon affinities. The second figure from the left is an Australoid 
of the secondary variety witli Iberian alfiiiities. The middle figure 
is ihe only Iberian E seen at Taytay. The figure to the right of the 
center is a Modified B, B, B. with Cro-Magnon affinities. The figure 
on the right is the only B, B/B. seen at Taytay that approached nearly 
the pure type. 

II. A Bagobo woman from Davao, Mindanao. Primitive ears and Primitive 
species. 

ITT. An Tfiigao woman from Qniangan, Xueva Viscaya Province. Luzon. 
Primiiive ears and Primitive -species. 

A Bontoc Igorot v'oman from ihe Mountain Province of Luzon. Primi- 
tive ears and Modified Primitive species. 

V. A Bukidnon man from Capiz. Iloilo. Primitive ears and Primitive 
species. 

VI. A Kalinga from Hagan, Isabela Province Luzon, Mixed Primitive ears 

and mixed Primitive species. 

VII. An East Indian type from Cainta. Modified Iberian A ears, and modified 

Iberian A subspecies or variety. 

VIIL An East Indian type from Cainta. Modified Iberian B ears, and modified 
Iberian B subspecies or variety. Cro-Magnon affinities. 

IX. An East Indian type from Cainta. Modified Iberian D ears, and 
modified Iberian D subspecies or variety, Cro-Magnon affinities. 

X. An old man from near Taytay. Modified Iberian D ears and modified 
Iberian D subspecies or variety. Cro-Magnon affinities, 

XL An official of Taytay. Modified Iberian B and D ears and subspecies or 
variety, Cro-]Magnon affinities. 

XIL A carpenter of Taytay, Modified Iberian E. Cro-Magnon affinities. 

XTIT. A hammock carrier of Taytay. !Mixed Alpine and Primitive ears and 
species. 

XIV. A property owner of Taytay. Modified B. B. B. ears and species. Tlie 
subject is afflicted with yaws. 

. XV. A retired proprietor of Taytay. Modified B. B. B. ears and species. 
Cro-Magnon affinities. Partial facial paralysis. 

XVI. A laborer of Taytay. Becondary Australoid variety. Iberian affinities. 

XVII. A fisherman of Taytay. Secondary Australoid variety. Iberian aflSnities. 

XVin. Two Philippine skulls that show right dorsal flattening and consequent 
left ventral bulging. Well marked in the skull on the left. 

^All photographs used in this study were made by Mr. Martin of the Bu^u 
of Science or his assistants. 
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TEXT EtCJUllES/ 

Fig. 3. Curve of wtaturc of 3S.*? nuilo T;i\ Tlio uuiuIho* of indivjMualH 
with a given stature is plac<i<{ over oiioi* point on the lino. 

2. Statiire and ago. 

3. Average Tnyin.vnii hciul inifiinr. Serial 00, {nni«*iil iiiiihImt 170. 

-t. 'rii<‘ snli/J liin'M <»M tin* lel't repivseiil tin* nvoz',i«r‘‘ l'’nro|)!'i n jng' fo 

tlio eanoii of Krilscli. 'riu* l»r<>k<*o tm tin* ri.vlil rt*j»vost‘nt tin* 

jnerago 'I’Mytavan -lUM-ordiiifi (o llu* >;une ('atnm, 'I'ln* lOnnipcan fdaiui'e* 
is to S i,oia.l l»c*a.(I ludglils. I’ln* 'I'aviayau .-^lahirn is otjii.al to 7 

total ln*ad lieiglits. A and 15 ]w»int to i Iu‘ rliin. 
f). (\)iii|>o.site head oullines of T-l hracdiyeopluilic individuals. 

0. C’oinposito head outlines of UO niosoeophulio individuals, 

7. ('oinposite head outlines of 22 dolichoeoph.Mlie individiialM. 

8. 35oy of Taytay aged 4. The small outliiin is from the lefl. .side ai' the 

head over the middle of the eye. ''.riu^ largo outline is from ihe rigid, 
side of i.he head a. liitle nearer the median line. 

9. Boy of Taytay aged 10. The short old line, is 3 ccntiujtd.er.s io the left 

of the midliuo. The long ouiliuo circumserihos the sagildal plane. 

10. Head outlines of two Primitive Bh‘ud,s with llai timed oeeipital n^gion. 

Serial numbers 137 and 358. 

11. Head outline illustrating the bony baiul about the oeeipnt, 

12. Primitive and Iberian head outlines. Iberian s<ndal iiumbor 33, Primitive 

serial number IJO. 

13. Australoid bead outline. Serial numljer 80, clinical nundier 504. 

14. Iberian bead outlines. Serial numbers 25 and 47. 

36. Three Cro-Magnon bead outlines. Blonde Amcrioau number 2; 

serial number 74; clinical number 636; sorial uumbor 303, clinical 
number ^16. 

16. Sagittal bead outlines of Alpine and B. B. 15. Alpine is serial nuinbcr 88, 
clinical number 180; B. B, B. is aerial number 8, clinical juimluir .36:5. 

“All b^d butHHes were made with the eaphalogi*aph(7) xmlcHs otUerwiKc 
stated, and they ate airreprpducecl natural size. 



Bean : III, Piiapino TypKa : Raciai^ Anatomy. 



THE MEN OF TAYTAY. 







BOGOBO, DAVAO, MINDANAO. PRIMITIVE EAR AND PRIMITIVE SPECIES. 









IFUGAO FROM QUIANQAN, NUEVA VIZCAYA, LUZON. PRIMITIVE EAR AND PRIMITIVE SPECIES. 







Bkan 



BONTOC JGOROT, MOUNTAIN PROVINCE OF LUZON. PRIMITIVE EAR AND MODIFIED PRIMITIVE SPECIES. 






Bean 



BUKIDNON FROM CAPIZ, ILOILO. PRIMITIVE EAR AND PRIMITIVE SPECIES. 





JlEAN ; III. PiEii'iNo Tyi’Ek : Uaciai. A>jat<iriy. 



KALINQA FROM ILAGAN, ISABELA PROVINCE, LUZON. MIXED PRIMITIVE EAR AND MIXED PRIMITIVE SPECIES. 
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Ukan: III, Tvi*kh : llAriAi. ANATtjMv. 



RIGHT DORSAL FLATTENING WITH LEFT CENTRAL BULGING IN TWO FILIPINO SKULLS. 





A CEPHALOGRAPH: THE DESCRIPTION OF AN INSTRUMENT 
FOR REPRODUCING THE OUTLINES OF THE 
HEAD AND FACE. 


]iy liK>Xr:TT Beax. 

{From the Anntomicn] Lnhorai07'if of the Philippine Medical Behoof. P. 1.) 


Tlie value of an in^tniinent that would aecairately and easily produce 
the outlines of the head and face in any direction, through or over any 
plane^ has long been recognized by anthropologists; and the iii-trunicnr 
here described and pictured i- pi‘e.^ented with the hope that h vciil fiiilili 
the requirements. The idea of the construction of a c-^pha~ 0 'jrnpn oc- 
curred to me as early as 10^5 when I used a machine for obtaining 
the outlines of the brain wliieh would reproduce only the silhoLieTte of 
the object but vchich could not be applied to ihe surface. At that time 
I spoke to Dr. Ales TTrdlieka w'ho encouraged me U) arlctupv tlie con- 
struction of such a machine, hut the opponimity for its cousTructif>n did 
not arise until I readied the Pliilippines in rlime. 

In 1906 I consulted Pi-of. L. ilanoiivricr wlio was at that time working 
on a machine designed for the purpose of obtaining outlines of the 
head on the living, and I am grateful to him for any suggestions that 
may have been utilized in the construction of the cephalograpli. The 
principles involved in the cranial instruments of Prof. Rudolph Martin ^ 
liave been utilized, especially the pantograph to reproduce the exact 
outlines, the use of which occurred to me after my acquaintance with 
Professor Martims instruments. The castings were made of alumi- 
num through the kindness of ray brother, Mr. Wyndham Randolph Bean, 
superintendent of tlic plants of the T. H. Symington Company at Roches- 
ter, ^Tew York, for whose interest in and personal supervision the 
work I am gi^eatly thankful. The measuring arm of the machine was 
made by Filipino stud€nt$ at the Philippine School of Arts and Trades 
in Manila, under the direction of Mr* Hewitt. To Mr. Hewitt I am 
also indebted for cooperation in constructing another cephdograpJi for 
the Bureau of Education of the Philippine Isalnds, 

The cephalograph consists essentially of an aluminum frame kipported 
by two vertical steel bars I metea^ long and 2 centimeters in diameter, 
fastened by brackets, at each end to a board screwed to a frame or to 
■^y .wall or p^t . The alummum fr supports, by two . parallel rods 

only Jmlf as lohg> a horizontal alttminw bar^ 

'■■■'i' fur 'dea AntbiN!>|jdIog!scb€sa ; 
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1 meter long and 12.S centimeters wide, on which a sliding brass piece 
supports the pantogi-aph with the measuring arm. xl sinootli board on 
which drawing paper is held by thumb tacks is clamped to the end of 
the horizontal bar. The aluminum frame has a horizontal aluminum rod 
inserted at its middle, throngh the end of which another rod passes 
vorrically to caiay ihc lioad rest. At the up 2 >er end the vertical rod works 
in a cylindrical joint which allows rotation through 360 degrees;, and at 
the lower end is a ratchet attachment by which the head rest may main- 
tain the head at any desired angle in the vertical plane. Four supports, 
only two of which are shown in Plate I, serve to fix the head so that it 
remains rigid while the outlines are being made. 

A unique feature of the rephnlograph is the measuring arm of tlie 
pantograph (Plate 11);, which has a semicircular brass bar with a radius 
of 25 centimeters interposed between its extremity and the adjacent joint 
in sucli a manner that the parts of the arm contiguous to the semi- 
circular bar may glide from one end to the’ other ol' the bar. or may be 
fixed at any point, the end of the measuring arm remaining at the same 
point reganiless of tlie position of the other parts of the arm. 

On the end of the measuring arm is attached a small frame holding 
a wheel so that a rolling surface comes into contact at all times with 
the part being measured. Tlui M'eight of tlie measuring arm and the 
rolling contact allow exactly the same pressure to be exerted continually 
without an}’ appreciable effort on the j)art of the operator of the 
cephalograph. 

Coronal;, sagittal and horizontal outlines of the head and face may be 
made easily and rapidly, and outlines in almost any direction are possible 
with a little manoeuvering. With the position shown in Plate I. only 
vertical longitudinal outlines can be made, but by rotating the head rest 
throngh an angle of 45® horizontally, coronal outlines are possible; then, 
by depressing the head rest until the face is prone and the hoiizontal posi- 
tion of the head assumes the vertical direction, horizontal outlines can 
be made. 

The weight of the machine packed in a portable ease is^ about the 
average load for a native carrier, about 30 kilos (75 pounds.) 

It is to be hoped that the cepJialogmph will be used in schools and 
universities, as well aa among the wild tribes and native peoples of the 
earth that are little known, and wherever tlie living may be measured. 
The also be us^d for mea^ring any solid body to which 

the attachment at the Head of the m^urii:ig arnx can be applied. For, 
it may: te pi measuring skulls and other bones as 

bpatoar 'in' ainy-'^ven', plane is wanted, 

^ if k’ cpfoplete ';cixetdt of an'’. 

W gladly received, for 

tha- • of 
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ILLUSTRATIONS. 


Plate J. The ceplialograpli in operation at Taytay, Rizal Province, Luzon, in lOOO. 
II. The measuring arm of the pantograph. 
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Bean : A Cephalograph.] 
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THE ACTION OF ORGANIC 'PEROXIDES ON THE 
PHOTOGRAPHIC PLATE. 


By Bexjamix T. Beooks. 

{From- the Chemical Lahovatori}, Bureau of Science, Manila , P. I.) 


With the recent development of onr loiowledge of radioaetivitj, the 
action of many substances on the photographic plate has been studied 
and in some eases this property has been taken as a test for radioacTivity. 
This property alone is not sufficient to characterize a body as being 
radioactive, as is very generally recognized. Xevertlieless papei's still 
continue to find their yny into the chemical literamre a«CTibmg radio- 
activity to certain substances nffiieh affect the pliotograpliie plate biit 
which have little or no semblance to the heavy metals. 

That tlie '""pseudo-radioactive'' siibsiances are not radionctire in the 
same sense as the heavy metals has been shown l>y Russell. Saehind and 
Ebler. - 

Bussell ^ lias tlescribed recently tlie action on the pliotogTaplile plate of 
colophony and a number of substances which ccfntaiii resin. He has shown tliat 
the shaclO'Wfe thrown by resin are not bounded by straight lines, but curve rouiicl a 
screen: that the action is not capable of passing through glass, mica, or alumlmum 
foil; even of extreme thinness, and does ra^t affect an electrical field. The action 
can pass along a bent glass tube, and may be swept out of a tiilie by a slovr current 
of gas. No action takes place in an atmosphere of carbon dioxide. Heat destroys 
the activity and previous exposure to sunlight accelerates it. Alkalies or sulphur 
dioxide destroy the activity; When, the activity of a specimen is destrcwed by 
any of the above means,, ex|.)osiire to Oxygen, and light restores it. Russell also 
prepared ci*ystaUme abietie acid and found it to' be .active* Turpentine and 
specimens of puire pioeue and limohene after "exposure ,to air showed the same 
behavior. A similar Ijchavior of " linseed ' dll ; is, described by him- in a. previous 
communication. ' , 

Bussell states that the effect • appears 'to be produced hV ^ vapor rather than 
by any form' of radioactivity-, He had' 'previously shown® that the vapors of 
hydrogen, peroxide affect a photographic 'plate, even in dilutions of one part in 
a million. He suggests that this may -be the active substance. 

Saeland* has reemtly shown that 'the .'action' on -the photographic plate of the 
alkali metals, m,ag,nesiuinj xine -and ■^other;,.;"metals ,■ which have a high solution 

' '' ’ y - ■ ' * Ihuc. Sm 'Lond, (imm, B, 80, 876* ■ 

, ,, »l¥oo. Boy. ClSfS'L N . . 




'' *• :i 7 
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Tension, uiie to hydrutreii peroxide formed by the oxidation of the metal in the 
]»rPFenet of moi«^ture. 

Ebler ■' lias recently confirmed this view by exposing c;n*laiii metallic peri jxides 
in moist air to photographic plates. The ell'ect j)roihiced was the sam<- as that 
tlescrii»eri by Pins.^eii and Saehuid. 

made no attempt to explain the formation of hydrogen peroxide by the 
organic substance- studied, by him or to call attention to the fact that they are 
capable 01 forming organic peroxides by autoxidatioii. The conditions inider 
whicli the activity is destroyed or increased are strongly suggestive of an intimate 
coijia'Ction with organic pi‘roxides. 

That organic peroxides are slowly hydrolyzed by water with the formation of 
hydrogen peroxide has been shown by Freer and Xovy® and by Clover and 
Ptiehmund.” This fact oflers a plausible explanation of the formation of hydrogen 
peroxide and the consequent change in the photographic plate produced by the 
substances studied by Russell. 

In order further to test this theory benzoperacid, acetyl peroxide and 
benzoylacetyl peroxide were tested and each substance was found to 
affect a photographic plate. 

Tlie experiment was carried out by placing about 0.1 gram of the 
substance on a moist piece of filter paper in a shallow crystallizing dish 
and covering the disii wiiii a pdiotogTajihie plate. In the case of acetyl 
pernxid.‘ a distinct dark spot was obtained on rlcYoloping the jilate after 
nil lasting twenty minutes. Benzoylacetyl peroxide gave a 

distinct spot after about 45 minutes. It' the plates were exposed too 
long a reversal, or ]*«ositive, was obtained. 

In a study of Manila vopal h was found that the substance rapidly 
alisoihed oxygen iTom i]jtf air and that the powdered resin affected a 
photogrinih.!<- plaic in the same way as colophony. Bussell stated that 
amber win- u-ry rot*bly active compared with colophony. In order to 
npccnain ii tin.* ohlcr fossil resins could be differentiated in tliis way 
iroin unac r.rvrnt ones., several samples of Manila and other copal 
rosins (-.\pu?o«l to photographic plates. 

Aboui 10 grains of eacli specimen ol cojial wciv plll^L•:■i 2 Cil and placed 
in a shallow crystallizing dish, A pii<^rogra]‘]iio plaic wa.^ placed 
with tlie illni side down u]K»n r*ra*]i dish. At the end of 'Uie v-oek the 
]>iah;s w“iL‘ dj\t-lope'.l in tlic* usual mannei aud in all t-as.^s a round 
dark s])Ot sharjiiy omlming tlio di>h was obiahivi. Sample!- of ]*'\-ontly 
collected, semi fossil and ]>artialiY uislilieti Manila vouai gave vt.-iy .lark 
spots. A speeiim-n .»i' kauri mpai ga\c a inuclj blacker spoi Timn ^Manila 
copal, which probalay lius some connection with the fact mned by 
Worstall ^ that the o.\idation of kituri is the fa.-ter of the two. Zanzibar 
copal gave a fainter spot thaii kauri or ilaniia and a specinnai of iiartl 
brittle resin from Philippine coal showed tlie least activity of all. 

^ Ztfichr. f. fingcw. Vficm. (1009). 22, 20o. 

Chem. Jour. (1902). 27, 361. 

"Aw. Ohem. Jour. (1903), 29, 179, 

‘./owrx. Ain, Chem. Hoc. (1903), 25, 863. 
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In order to determine TThetlier or not the resin acids in Manila copal 
■would, like abietic acid, affect the photogi’aphic plate in the absence of 
terpenes, the following experiment was tried. 

About 50 grams of powdered copal were dissolxed in cold dilute alkali 
and the solution extracted four times with ether. The solution was then 
evaporated to one-lialf its volume on the steam bath to expel the ether. 
The solution ■was diluted and the resin acids precipitated by dilute 
hydrochloric acid. Ten grams of the dried acids were exposed to sunlight 
for one half day. A photographic plate was then placed over the sub- 
stance and on developing the plate four' days later a distinct black spot 
was obtained. 

The above explanation of the action on the photographic plate of 
certain organic substances was suggested by a study of the autoxidation 
of Manila copal, but in view of the interest recently shown in this 
peculiar phenomenon it is published at the present time while the work 
on Manila copal ■will appear at a later date. 




TESTS OF PHILIPPINE ROAD MATERIALS. 


By Geoege I. Adams. 

{From the Division of Mims, Bureau of Science.) 

Sometime ago the engineer of the city of Manila requested that the 
division of mines of the Bureau of Science find a quarry site trhieh ¥ 0 uld 
supply a superior quality of stone for macadamizing the streets. The im- 
portance of this problem will be seen when it is realized that the city uses 
each year in surfacing streets about 50,000 cubic meters of crushed 
stone, which costs delivered in Manila about yS.oO per cubic meter. The 
quality is not satisfactory and any improvement in the qualitv- of the 
material used would be evident in the better character of the streets and 
a saving in the cost of maintenance. 

Alrasion maclmie . — It is obvious that in recommending a change of 
' the quarry site one should not trust simply to his Judgment, but should 
be able to base his recommendations bn reliable tests. When geologic 
work was begun for the purpose of finding a better stone, there were no 
appliances in the Islands for testing stone for use as road mater, ial, and 
, it seemed undesirable to resort to the only remaining method of mafang 
a practical test by macadamizing certain streets with different materials 
available, and waiting for the resulfe of actual wear to show wMch mate- 
■ rijal' is the most desirable. A properly equipped laboratory should be^ snp- 
; 'plied with apparatus for mbinittihg stone . to the abrasion test . and 
, detefmining its cementing value, tbughn^s, absorption, hardness, specific 
' gravity,! and strength. Md^ pf this apparatus is relatively expensive, and 
soihe:of'it„,being bf 'speeial design, can not b,e constiuicted easily. . For the 
, the one which most closely cornespiMs to 

V tlie:ebhditions of actual wear,-a:ma:ci^e that can becohstructed rehdliy is 

'desi’gHed.; Castings’ were mafie in ilh- 
tod'.'t|e!.;ihaehi]ie:,u^^ andl.set up, :by;'.ihe.'engiiieer. bf^ 

; this:’ ’Buredu.''v’!'T^6;:ijeyad^^ of! 'maeliine ■ ^t' .'Cohstru^'' & ’'Fridice: 

V ■’;,'';g4d?!^pt^'''m^^ the' Ec^ ;i]^ata;ial'.'IAbbrktbiy ^ bf :''the'„t'mted 

fv'lStafe .at . Wategiimi: ;iras ^^leeted,’ in'Arder 
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and comparisons made with the resnlte obtained in the AYashington 
Laboratory, which has been in operation for a number of years. 

Tiie Devall abrasion macliine consists essentially of two iron cylinders fastened 
to a sliaft so that each cylinder is at an angle of 30° with an axis of rotation. 
Each cyliinler is 20 centimeters in diameter and 34 centimeters in depth, closed 
at one end and having a tightly fitting iron cover for the other. In testing stone 
with t])i8 machine it is broken into pieces of as nearly uniform size as possible, 
each 01 which will pass in all positions through a 6 centimeter ring. Five 
kiiogi'ams approximating as closely as possible to 50 pieces of rock previously 
cleaned by washing and subsequently dried in an oven and then cooled in a 
desiccator, is used as a charge for each cylinder. The machine is rotated at the 
rate of 2,000 revolutions per hour for five hours, the inclination of the cylinders 
causing it to be thrown from one end to the other twice at each revolution. When 
the abrasion of the material is completed, the contents of each cylinder is placed 
on a sieve having openings of 0,16 centimeter, and the material which passes 
through this is caught on a sieve having openings of 0.025 centimeter. Both 
sieves with the rock held on them are placed under running water until all the 
dust is washed off. These fragments are then dried in a hot air bath and cooled 
in a desiccator and weighed. 

Percentage of The percentage of wear indicates the amount of 

the original sample which was worn to fines less than 0.16 centimeter in 
size during the test. Theoretically, this percentage of wear may 'vary 
from 0 to 100, but materials which show 30 per cent or more of wear 
are considered unfit for use. Some materials will show less than 8 per 
.cent' of’ wear*, ; ■ ; ’ 

’ Prmch eoeffident — ^The French coeflScient, which is an arbitrary one, is 

determiiied by dividing 3,000 by the weight of the fragments under 0,16 
eentimeter in size, whic^ off during the test. According to this 

o/stan^ard, the scale of : es^^ would vary from 0;to 30, with some . 
v‘;'materiai;'passii^ . 'y 

, , , of the road material laboratory 

;,;/at;Was|iLih^pn,,|^^^ .States npefBcient;iS: also given, ‘wliich is' found 

'y;bvy:;di^dihg'by 3' centiinoters in'size , 

"which ' 

'feench: boefficieht is':an' 

use'' pn.'the;'' roads, ,;it- isvnpt, considered neces- 
^ thpy ■■jhaye'heen vcpnijuthdvM :an:thf tests, ■ 


Nil' ^ 





TESTS OF PHILIPPIXE EOAIt IIATEEIALS. 


457 


! 

Rock varieties. 

Textnres. 

Loealitie.*;. 

Num- 
ber of 
sam- 
ple.'. 

Fcr- 

C'.Tit- 
Ugp Of 

Wear. 

Basalt 

Densiie, 

Talhn Island, Hsniia eity quarry—. 
do - i 

Road from Antipolo to Tay tay, RixaL 
do — 

3 

ri 

■j 

Bo 

Bo 

Do 

Vesicular and seo- 
riaeeous. 

Dense 

Tesiotriiir.. 

-'^.66 

2.61 

Andesite— 

Crysuiliine 

Los Bafios quarrv, LaeuiiH. 

2 


Do- 

- do . 

Sisiman onarrv. Rfitoj.r} 



Du — 

do 

Aravai quarrv, PtiTi£fiis|nan 


2^ 

Do 

. . . 

Vt-sionlar 

do __ 

1 

S 54 ' 

Do 

Crj'stalline, but 

Sea beach beloiv Baumgas. used in 


3, 79 

, Gabbro 

weathered. ! 

Dense, fine grained.j 

j road from Batan aa s to Sa n J nan . 
New Manila city quarry, Augono. ' 

i 

2.17 

1 

' Do 

1 

Brecciated ; 

Rizal. 

1 Old Spanish quarry, Angono, RizaL' 

I : 

'ISl 

: Diorite . 

1 Gravel, crystalline-. 

S.- - 4io _ . ' 

BftnsrufttTOnd , 

X i 

1.9S ' 

Dioriteand andesite. 

do.'... 

\ 

2. 67 

Dioiite— 

i ■“ ■■■■: 

rtrY-ctallTnA . 

Saia-Ajny road, Iloilo 

1 , 

' LT6 

1 Limestone - - 

Dense I 

Montalban, Rizal 

ti 

3. 97 ; 

' Dfv 

: do 1 j 

Sibnl Springs, Bnlaoan 

2 

3. 77 ; 

I Do.. 

' ' Porous.' 'i 

San Esteban, IloeosSur ... 

i)anar, Ilocos Sur i 

“I ' 

■ ! 
4, 55 ' 

i ■ Do .. 

Dftu.se - i 

1 

3Ju 

■ Do _ 

■, .Porous., .i 

San Fernando; La Dnion 

iV 

5.73 j 

1 Do 

1 Dense : | 

Benguet road 

2 

4. 34 ! 

Do 

Dense, argillaeeous_j 


2 

6.119 ; 





Stone used for the streets of Manila . — ^During the Spanish regime ver>' 
few streets of Manila were macadamized, and these only imperfectly. 
The streets which were well improved were, for the most part, paved 
with gi'anite blocks imported from Hongkong as ballast. In addition, 
pavmg bloCl^ were ciit from an andesite near the present Sisiman quarry, 
which is situated; near Mariveies at the entrance, to Slanila BaV; Also 
at several places near.Angono; Binangonan and Talim Island, basaltic 
and gabbrbio paving blocks were made in a desultqr}- way. Samples of 
these classes of blobk pavements can be seen in Manila to-day, and the 
mode, of .wear of the paving blocks' is a fair indev to . the quality' of the 
stone harmaeadam. , At the beginhihg of the impipvement of the streets 
by, the American anthdrittes, some crtished stone was' obteinW from^ the ' 
Bihai^onto;qu8rrj% : ''This quaiay, has a veiy limited face, theA 
.. in, textpffej^^ accordingly, iis nnsuitahie for large: pperatiphs, and^ was 
. scron'abahdoaedv,^^,' nest 'piaeC wbere^^ was tarried on esten- 

siteiy was m Malagi Island |nst ,^u^^ TMim, Island, , The e^ 
'';'.;ii^i]^vqf .'■'quames"^ theie abqdt ',. toough-. naing ^e„,_' i8land'::as''i'a' ■■ ^ 
■; .''prison' ahdi'iBe'etf6ifv,td,'empipytbe',bdnviete at';'jpann'a^^^ y’Thq.’stoijfe . ■ 
'/ not ':'oi , bu^fibr,.' qufdify 'i'and'. wbeh;.;tM,, 'ib^ndbped-.fas,: ..a: :: 
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prison colony, tlie quarries were discontinned. The present plant oper- 
ated by ibe city is on the northwest part of Taliin Island at Siibay, 
wliore a misliing plant operated by steam and sn])plie(l with (convenient 
tracks, bins, and faciliti(cs for dmnping* into scows, is still in operatum, but 
shows the results of heavy usage. Tim stone at (his (piarry is of about the 
Sfinie character as at Ihnangonaii and iVUdagi. ^Plai hcll(‘‘r ([iialiiies are a 
deiii-e basalt, which has a, condioidal and si>liiil-ery fraetinu and shows 
per cent of wear. AVith it there is a vana])le vesicular and soinetiiiics 
svoriaeeoiis variety showing S.(h> per cent of wear, and Wni gradation into 
tliis quality is so irregular that in quarrying it is veiy difficult to separate 
tlie two. Jloreover, the processes of wealhering have attacked the poorer 
and softer stone and the quarry at Talim contains considerable dirt, so 
that it is impossible to obtain continnously a clean, luiiform crushed stone. 

A cnrcful survey was made of the zone which oinl)j'aees Talim Island 
and Bhuuigjnan Pturinsiihi. No hotter material was found oecuiTing in 
rehiiioi]^ <iiiiable for quarrying. The zone is characterized by (lows of 
hasaliii* lava, \aryiiig frean dense to vi'siciilar and seoriiu^eous varieties, 
aud a large [>an, is cown-d with v(.dcani(* agg)onierat(^ and hracc/ias, which 
grade into 

Wdioii ilie t’niu-d Stales Anuy built the r(.:i'^ betv-'-“‘n L-»s Banos and 
(Jalamba, they opened a quarry near Los UMu* rock is a crystalline 

aiidosite, usually quite dense in L<*\lure. ’I'liere is a higli lacf^'or ro(dv 
which rendered quarrying easy and a. small eriislior was iustallod wliicii 
gave a very satisfactory output. It shows 2A)i) iper cent »)f wear, i resides 
using the stone on the road near Los La nos. a coiisidf-rahle (juaiully of it 
was transported to Foi't ifcKinhy and n.scd in iiiacadfiiniziiig tin' streets 
of that post. The riiy of Manila has been deierred from using this quarry 
because it was thoiiglu tiot to furnisli tlu^ host qualiiy ol' n>ck whicT. (-ould 
be obtained, ami ibai iiu* transportation wlii(-b wmihl inelinh* lliai by land 
to the -sliorc of ilie lake and u long towagi* arms- !(• (Isc mniilh ol! the 
Pasig tii'vcr trould make the cost too high. 

The quarry at Sisiman, near Marivehv, was opcau^d hu’ the j»ur})Ose of 
supplying largo .stone for building tlie breakwabn* of' Manila llaibor. 
The eiiy was induced to try et'usbcd stone from this (luarry for niacndanu 
and some streets were carefully prepared with it for tlu* pitrp<jsi'. of 
making a practical test, but it was found unsalisfactory '-iuce it (no 
soft and wears rapidly under the action of wheels, disiuicgru(tng info 
rock flour. Although the quality of the stone was soon deioj'inined, some 
additional attempts were made to use the screenings from it as a top 
dressing over the Talim rock, with a hope that it would ‘serve ns a binder. 
As it has a very low cementing value, this experiment, was not successful, 
and tlie fact that the dressing consisted of fines containing a large amount 
of rock flour rendered the streets muddy and necessitated the removal of 
the , dressing after the first- heav}^ raim 
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As soon as Iho nbvasion inachiiut was coiistrncltMl, tlie Sisinian rock 
was tesiod and its pcn^onta,sfp, of wat<M‘ was Lound to be 4.08. This test 
deinonslrai('(l niucli iiumt ccoiioniically the unsuitability of the rock than 
did llni pvMcl ical lest;, and sliowed ilie value of using the alaasion machine. 

Ill looking tor a quarry site^, the sliorcs of tlie tbiy Luke (Laguna de 
]h\y) and Manila Jbiy Avore earcCiilly explored as well as all points from 
wliich railway l.ransportation appeared IVasible. it was soon discovered 
that it would be impossible to ship stone by rail at the present freight 
ratOj or even at slkJl r(‘(liu)ed rales as the company niiglit be willing to 
concede, since the railway rates are higli and seemingly excessive. iSTo 
good qnarry site was round on tlie immediate shore of the lake. The 
occurrence of hard rock on the shores of Manila Bay are all near the 
entraiK‘ 0 , and most of tlicm at places where the conditions for quarrying 
and loading are not fa,vorable. Transportation across the liay could not 
be (hqamdcd iqiou during rough w'eailier^ and this Avoidd be a serious 
liandicap l.o tlie city since continuous operations are necessary in order 
to supply the amount of stone re piircd. and if the launches and lighters 
and t-mphyecs \v('iv nnnbh^ to (‘arry on coniinnally this Avork they 
could nut bo employed readily in other duties. 

'The railroad to \:i!ipo!;i ])assos an extensive oiiteroj) of basalt in the 
vicinily of Antipole Palls whicfi is (o the north of Biriangoiian Peninsula 
in the same zone of basalti<* rocks. Samjdes of this stone vA^cre collected 
and t(‘stcd for the sake of information. They showed 2. Cl per cent of 
wear, or practically the same anioxxnt as the best grade of Talim rock; 
and aldiouiih the fracture of this stone was somewhat better than that 
at ’tlio qimrry, it a]>peared that little could be gained by using it. 

and iranspoj'taljoUj Avliich AA'onld necessarily he by rail;, AAmuld be too 
expensive. IkAtwoen An(i])(»lo ami Tayiay, in making a cut, a very hard 
stone vvns fouiifl and the railroad coiiqiany called the attention of the 
divisluti of minvs to its oociirrcm'c. It wa> examined in the field and 
Iho e\positi,> wtM-c foiiml misuitalde for csiablisliing a quarry. The 
ro(ik \\;is iml nlihough a sample of it Avas iibininod. Hiniilarly, 

flio limf‘sioii(' at. Ill*' waitM'works dam near Moninibau AAxas oxnminerh 
sin((‘ it ua." '-uggA'sl.od iliai il iniglit show l»‘ii«.*r eoincniing values, and, 
iii'iiig an imuMiaily hani linn'shaie, niiglD ]M•o^e sniiahlo bir uim-adam. 
The [icri-enlagi* of wear of lliis .'-Ioim* was h>:in<l lo l-e pov C{‘nl. 

Ahliuiigh it is superior liniesiorie, it is mU. good enough lo ioooiiimt-iid 
for ns(‘ on ciiy si reels; moj'coxer, the color, Avliith is nearly wiriic, Avonhl 
ho ;i ?orimis flisaih anlag<' hccaiiso of tlie sirong i-ellection of Hghi from it. 

Up to tliis point in llu'. held work, invesrigalions liad been caJTJod on 
Aviih {lie lioja^ of saiisiying the desire- of ihc eiiy ofllcials lo be informed 
of a local ion whieh would jicccssjuiIl- only Avaler tiMnsponalion. 11 
w'as ascertained that a good quality of the rook could JioL lie found 
sitiiaiod under tlioso conditions. It AA'as bedievod tlud the hard stone 
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found on the railway between Taj’tay and Antip<jlo was of superior 
quality, and it was jiidgcd from the geological formation tluit it would 
continue in a southerly direction to Angono, rvliich is on the shore of 
the lake. At Angono, however, there is a belt of alluvial land lying 
between the hills and the lake shore, across which it would bo nw'ossary 
to use land trausjjurlatiou for a distance of approN-iiualidy 2 kilomotors. 
It was lejioried iiil'orinally lo the city engiuoer that this location would 
probably furnish ilie best rock available near Manila, and when it was 
seen that land transporiation could not be avoided if a good ([uality of 
stone w'as to be secured, instruciions were received to examine the vicinity 
of Angono. A hill situaled lo the nortlicasl of the town conlains a 
fine-grained, o\ en-to-xtnna! guhbroic rock, breaking with a good fracture. 
Samples of it wore seiuired and tested in the aUrasion machine. It 
showed ?.17 per cent of wear, and constituted at iliat time the best road 
material which liad been received at the laboratoiy. ,\l( hough the ])er- 
eeiitage of wear is iioi very ninch lower than tliat of the fi''aliiu rock. 


which is 2.57 per cent, the even quality of the stouc and Ibc imssihility 
of obtaining it without admixture of (luarry dirt and ohji'ctionahlo iu- 
ferior material, such as is found in the quarry now operaU'd. nunlors it 
far superior to the Talim product. It was learned during tlic investiga- 
tion of the Angono locality that under Uic Spanisli regime a qiiaiuy Jiad 
been opened in the hills to the soutlicast of xVngoiw, a tramway huiil to 
the border of the lake and a stone pier cojistructed from which the 


contents of ears could be dumped into scows. All of this installation 
was abandoned and sold before the American occupation and tlio (juaiTv 
practically forgotten. Complete records, however, were disc<ivcn.‘d in the 
city archives. Before the location of tlie quarry bad been visiled, stone 
obtained from it w'as seen in the riprap on Pasig llivor in front of the 
municipal building at Pasig. This stone is suital)lc for many purposes 
and was used at various places in Manila by Iho KSjjanish,” but it is 
breeeiated, which uneven te.xture renders it much loss desirable for road 
material than the stone in tlie hill northeast of Angono. Samples of Ihe 
rock wa-e selected and submitted to abrasion tests. It showed .2.31 
per cent of wear on carefully selected pieces and it is probable tliat the 
run of the quarry would not be quite so good. It is unfortuuate that 
the ..Spanish quarry is not suitable for supplying stone for macadamizing, 
since the utilization of what remains of the tram grade and the atone 
jHerlwpuid save a. considerable expense. Steps have been taken by the 
' ciiy.to ^cuiroiaiitleto'thenew quarry ate northeast of Angono, and before 
foiig'.^i^ila may have , be^r .streets. The additional cost of the land 
■ prq^biy be qouhterbajanced by the saving in main- 

I'lf abrasion maohine 

m£ll8&sd.»eii^,a few* saiunlAa mf iitnuA been tested, a re|>ort of the 






■■N- 



TESTS OB" PI-IlLirPINE EOAD IIATB^RIALS. 


461 


results was made to the Director of Piildic Works,, accompanied by an 
offer to test a series of samples of crushed stone from the quarries operated 
in the provinces. In accordance with this offer, a number of samples 
have been received and tested, and their ]iercentage of wear will be found 
recorded in the table in the iirst part of this repoi't. It has not been 
possible as yet to do any field work to dotormine whether the quarries 
which are operated arc supplying the best rock which can be obtained, but 

it w'ill be noticed that there is a wide divergence in the character of the 

stone used, and in some cases the percentage of wear is so excessive that 
if any bettor stone could be obtained, even at some additional cost, the 
roads might hu improved and the expenses would perhaps be counter- 
balanced by the saving in maintenance. It is the desire of the Bureau 
of Science to aid as fully as possible in the economic problem of the use 
of road materials and it is hoped that further tests, and possibly some 
field work, may be carried on each year in cooperation with the Bureau 
of Public Works. IL is planned to equip a laljoraiory witli all the stand- 

aiid iiiachiiio.s so that complete lusts may be made. Tbc luvussary ap- 

paratus for this lias aiready been ord(>red. 




SAND, GRAVEL AND CRUSHED STONE AVAILABLE FOR 
CONCRETE CONSTRUCTION IN MANILA. 


By George I. Adams. 
the Dimion of Mines, Bweau of Soience.) 


Mliile Jiiakiiig a gt'ologicnl recomuiissaiiee of soiitliu'ofifom Luzon, 
sjiec-ial attoniion was paid io ilio or-cuiTeiice and nvailabilily of stractural 
inatcnals. In tliis aroa whicli ]»Todueos no iiK'trdlic mincvals, tbe value 
of 1dio plone, gravel, sand and clay products used during the last year 
3 uri)<issed tlmt produced ])y any mining dislrict in the Islands. Most 
of this oiili)u(. was used in and near Manila. 

It is a sur’|)rising fact ihal sand and gra\'o] taken from the Pasig and 
Mariquina Jtivers liavo ,«old at tlio dredges for more per cubic meter 
than the average value of tlie gold per meter in good gold-dredging 
ground, and lliat Ihc priiv of enislu'd slone at the quarries lia.« in some 
eases lieen so high iis to inako the {juarrying com])aro favorably, consider- 
ing the exponacB of production, with the mining of low-grade ores. 
The prohlom of the cost of strnctxiral malofials in Manila should resolve 
itself without any sjKXual investigation. It is the jnirpose of this report 
to discuss Dm mature of the materials which are commonly used, to show 
where! other and hctler ones may be obtuiiied, and to indicate their 
relative effieiencioa in concrete (‘.onstniction. 


BAND. 

Sources . — Most of the sand used in Manila is dredged from the Pasig 
River or dipped up in baskets and loaded into bhneas by native divers. 
Some is also obtained from the Mariquina River wliich enters the Pasig 
just below the town of Pasig. The Pasig is the outlet of Laguna de 
Bay and does not bring coarse sediments from the lake. Accordingly, 
such sands and gravels as are found in its bed are received almost entirely 
from the Mariquina, which is its principal tributary,' and the only large 
stream from the Eastern Cordillera whicli brings erosiond products to 
the viein% of Manila. (See fig. 1.) 
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‘STorth of Manila, the first largo nh'ijr which flows toward ]\Ianila Bay 
and contains an important amount of sand., is the Quhigiia, which flows 
from the Eastern' Cordillera ])ast Bnlinag* inicl Quingiia atul joins the 
delta system of waterways wliieh enters Manila PJay. i\oar tlu‘ station ol: 
Quingiia, there ivS a switch of the Manila and T)agii])iin Kailway wluch 
enters the river bed and there a large ainonnt ol! sand, with which is 
mixed some gravely has been taken out and used on the. road as ballast. 
This material which will bo refoJTcd to in tliis article as Quingua san<l, 
can be transported to Manila by water, but the distance is great and 
the river near Quingua is often too shallow for navigaiton by launches. 
Transportation by rail at the present rates is prohibitive, and th(.‘ cost 
as compared with usual railway rates seems excessive. 



J'lG, 1, — iNpEX MAP'OP IaJCAIjITIBS PROEtJClNCS SaND, GRAVBL AND CRUSHED STONE. 

Sfduth of Manila there a.re no streams entering the bay which contain 
deposits of gravel md sand, but all contribute small amounts to the 
te^jeh. CaViteysand has been obtained in , dredging the anchorage in 

Pc>iixt and considorable of it has 
. !used in, Manila beach also furbishes a similar material. This 

of Sangley .Point sand, 
';or’aJ. pl^es where beach 
iay;ba: '.ob’tdnjetl. : 'fphey ; ’ 


referrm^ to ,ar.fei^e,''ructd% the., name 

there iare:'^^ 


-at! I ‘ 
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Inivo bcHMi used in buildiug tlie I'orti Heat ions at the entrance to the bay, 
Init iione have boon Inonght to Manila, and it is probable that they 
will not be used here since l)ettor sands can ha obtained more ceonoiuically. 

''riie sands used in Manila have been of only fair quality and it was 
the purpose of the iiM'-siignU.in to And, it ]>o-‘^iljlc. one of suijerior 
quality. Sand from the Tarlac River at Tarlac^ a railroad station situated 
halfway between Manila and Ilagupan, was at one time recommended as a 
standard saud for use in testing .’mnniiub as it was the best 

then known in tlie Pbili])})ines. An examination of the map showed 
that the sources of the Tarlac River arc in the Western ox Zaiubales 
Cordillera and it was accordingly concluded that rivers having their 
sources in these mountains and enq) tying into Manila Bay might cany 
the same kind of sand. It was decided that the Orani Eiver was the 
most promising to investigate and iipo-n visiting it there was found 
an abundance of sand similar to that of the Tarlac and. of a slightly 
bettor quality. Ilie river can be ent(u*ed by launchCvS and at low tide 
the sand can b(‘ loaded directly into barges. This sand is given the 
name of Orani sand in this report. 

Nature of the — The Pasig and Maiiquina sand is a pebble sand 

which has resulted j)riacipaily from the breaking down and wearing 
of andesite aiul basaltic rocks and gravels. The grains are in an ad- 
vanced stage of deeomj)Osition and crush easily. The original rocks 
contain very little qnaidz and so there is not a noticeable amount of 
quartz in the sand. The few grains which may be seen in a small sample 
are [)robal)ly mostly derived from quartz veins. 

Th(i Quingua sand is also a pebble sand, bxit it is derived from an area 
containing a great variety of rocks and many of its grains are hard and 
it contains a noticeable amount of quartz. 

The >Sangh‘y Point sand is derived principally from basaltic rooks 
which occur fragmcntally in the tuff formation which, borders Manila 
Bay. Tiic grains are in an advanced stage of decomposition and are 
readily crushed. In ad<lition to the ])asaliic material many minute shells 
and fragments of larger ones arc present. 

The Orani sand is composed largely of clear sliarp grains but little 
rounded. It is clean and sharp and produces a decided squeak when 
grasjied in the hand. The clear grains are readily mistaken for quartz 
])ut in reality are plagioclase feldspars which have a similar hardness and 
specific gravity. The remaining minerals which it contains are pebbles 
and fragments of various igiieous rocks. There are a few soft gravels 
of light specific gravity found with the sand but they are not more 
numerous than similar objectionable elements in the other sands. 

Granularmetric analysis . — ^Por finding the percentage of the different 
sized grains which constitute the sands, a series of sieves was obtained 
and the sizes of their melshes carefully calibrated. The analyses made 
by sieving the sands are illustrated graphically in the accompanying 
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diagi-ams in vhicli the curved lines represent tiie gradation of the sands 
tad the broken line is an even grade line for Ihe series of sieves used. 
This gi-ade line runs from zero to 100 per cent on the 10 mesh sieve, 
which sieve corresponds approximately to the one having the smallest 
openings in the series used foi' stone and gravel. In order to ascertain 
ilie percentage Judd .'ii any given sieve, flu; anioiint indicated as passing 
the sieve shoidd be Mibirai-U'd from 100. 



Pig. 2, — Gkantjlarmetiuc Analysis of Pasig Sand Dipped Up in Basiikts. 

There is a large amoxint of fine-grained sand used in Manila on small 
jobs. It is dipped up in baskets and loaded into bancas by native ilivers. 
This sand is sometimes called banca sand. An analysis oL' some of it is 
shown in hg. 2. It will be seen that only 1 per cent is held on the 
20-mesh sieve, but 5 per cent is liehl ou the ;^0-mcsli sie.vis and the 
percentage passing the 100-mesli sieve is 
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The analysis of a good grade of Pasig sand is shown in %. 3. This 
sand contains 2.3 per cent of fine gi'avcl ; 36 per cent is held on a 20-inesh 
sieve; 58 per cent is held on a 30-niesh and 2.6 per cent passes the 
100-niesh, 
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Fin, ‘ 1 .— Grancji-ajimetjuc Anai.ysik of Pasig Sand Obtained by Dredging. 


^'lie analysis in fig. 4 sliows a sand containing 12 per cent of fine 
gravel, ''.rhis sand runs a little roaiwr than the one shown in fig. 3. 
Twenty-nine per cent was hold on a 20-incsli sieve^ 51 pci cent was 
held on a SO-mesh sieve and but 2 per cent pa^ssed the 100-mesh. 
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, Fig. 5 .' — Granddarmetric Analysis of Qdingixa River Sand. 

The sample of saiid taken from tte Qningna Kiver shows 25 per cent 
of fine gravel mixed witiiAt; 41.5 per cent was held on a 20-mesh sieve^ 


56 per. cent wfem held 
lOO-me^li. ' . This stod 
; sapiples , exairiihed. j 


on a ap-nqiesh^ sieve, and hut 1 per cent passed a 


is, clean,, and 


the< most evenly, graded of any of the 
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FIG. 6. GSANULARMUTHIC ANAL.YSIS OF SANGLBY POINT SAND. 


There is a considerahle percentage ot coarse niatcn’ial in the Sangley 
Point sand whicli consisis of (h'composod 1)01)1)108 and shells and sliell 
fragments. In fig. 0 ii is seen that ilu*i-i.* is id per cent of ihis coarse 
material. 41 per cent held on a :?0-inosh sie\o, .r-l pi'y (*cnt on a oO-mesh, 
and 7 per cent passing a 100-nicsh sieve. Accordingly ilio sand contains 
an objectionable amount of coarse material, consisting of broken shells 
and also considerable dirt. 



per cent ‘ of ^flne' gi*avel^ 80.5 
^per'O^t* -BO-inesi and 
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Fia. 8 . — Granitlabmetrio A-nai.ysir op Obanx Sand. 


A iioilit.*!- aiiiilysirf of Onnii saiul "ivon in fig. S ■w'liicli shows -1.1 per 
e<‘ni- of Jiiu! gniv(‘l ; ’ilL I ])er C'(‘n1 on a '■^(Lniosh sie.vo, (VT.G per eonr 
lieh'l on a .‘lO-inosli siovo, and O.n per ctail passing a lOO-niosb siijvo. Ji 
■\viJ1 Ik* noted Ihat from tin' 00-niesh .«ie\e to tlio "^O-inesh tho line iindi- 
cating ihe analysis is in‘avly straiglil. 



FIG. 9. — GRANT7DABJ«eTBIC ANAI*YSIS OF TAEI*AC SAND, 


The analysis, of a sample of Tarlac sand is iiitroduped for the sake of 
comparisoa^ although the :saad is not^vailable, for use in Manila. The 
petcentage :of fine gravel ^own to he 1.5; 36 per Oent is held on a 
; ^-mesh per, debt , held on a 3(Kmesh and 1.5 per cent passes 

a, been , sieved to take hut coarse pebbles. 
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Fig. 3 0. — Geanulabmjstrio Analysis of Bfacii Sano from Near CoiiRBCiDmi. 


In fig. 10 an analysis of a beach sand Oonj iiOiiT Llie onirancij to 
Manila Bay is given. It shows 13 per cent iiue gravel size, 2i) ]>cr cent 
held on a 20-inesh sieve, 22 per cent held on a 30-iaesh sieve and 3.3 per 
cent passing the 100-mcsh. It is composed almost entirely of shell 
fragments. 

All of’the sands which have been analyzed graniilarmetrically show a 
certain amount of variation. The analyses presented above, however, 
may be regarded as fairly typical. Pasig sand, as it is used at present, 
is not -screened according to any uniform specifications. 

Efficiency . — Samples of sands from various localities above mentioned 
were sieved on a 20-mesh sieve and the portions passing were then sieved 
on a 30-mesh. The sands retained on the 30-mesh were used for making 
a seri^ of tensile-strength briquettes in which a good quality of cement 
was employed in the proportion of one part of cement and three parts 
'of sand. These briquettes were broken after seven days and their tensile 
strengths con3.paxed with similar briquettes made with crushed quartz used 
as a standard sand. The results of these tests, which, however, should be 
r^arded as iheomplete, are shown in the following table : 


(Jomparaime teH-of s<mds m tensile-str&rwth hriauettes. 
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The variation of the efficiency in the Sanglej;, Pasig and Qningiia 'sandS;, 
ail of which are pebble sands, is pinbably largely dne to the dilference in 
tlie cliaraeter of the rock fraginonts whieli compose them. Andesitic and 
basaltic materials are conspiciions in the I'asig sands and basaltic grains 
couKtituie nearly all of the rock material in the Sangley sands^. while the 
Qningna contains Imrdor materials wliich do not so readily decompose and 
become spongy or porous, ])ut under the action of water are c:^'ochu\ViV 
worji down to snialle]^ sizes by attrition and abrasion. The « .liciMn:;.' j!’ 
the Sangley sand, wlncli is the lowest, may ])e tiirilior aeeonnted for by the 
presence of many iiiinnte shells wliich do not (ill with cement. 

The fact that the Qiiingua sand is more efficient than the Orani and 
Tarlac, is probably due to the shape of the grains, which being rounded 
decreases the voids. Moreover, the vitreous siirfaecs of the crystal frag- 
ments in ihe Orani and Tarlac sands may also cause ilieiii le wet less 
readiU (han the grains of the which have jiiimitelv pitn**! 

snrhu-t^s and capillary oixmlngs. 

A eoinpiirison of llic elliciciuy of the Pasig and Orani sands was also 
made by crnshing conorote bbvdcs which were imu'le in a uniform way, 
using ilu! saiiK^ (anient and Ibwig gra\(.*I in each, Imt diJlVreni saiuh. 
In order follow working CMjnditioJis lln*. sands \v(*re botii scri'tnctl 
through a d-mesli sieve. Tiic blocks wore siorcd twcnly-tivc days in 
moist air and arie!*wa.rds (^^ posed to the vSiin and rain. I’hoy wvo' ciaislicd 
at the end of tliree nionlhs and gave Ihe following r.jsults: Pasig sand, 
1:5:5: mixture, average of throe breaks: llrsL crack, 915 pounds per 
stjiiare inch ; nlliinatc, 1,515 pounds pew stpiai'c iiicli. Orani sand, 1:5:5 
inixiuro, average of throe breaks; lirst crack, 1,5(58 ]‘(>nnds per square 
incii; ultimate, 1,951 pounds per square inch. 

SiK'.cific (jraoily, pcrcenUiyc of ruidii and weights 'per rnhu- metrr . — 
Samples of the various sands were screened through a 10-mesh sieve and 
their specific gravities, percentage of voids and woiglils per cubic meter 
determined as shown in the following table: 


Sand. 


Pfisij^ 

Quing^ua — 

Sangloy 

Omni 

Qorregidor 

Photographs of these samples are shown in Plates I and II. 


'weight tK*r 

- Sp(»eifle ' Pon‘tmtage. enbict 
, gruvity. i uf voids. : meter in 1 
! I liilograms. j 



2.67 1 

37.6 1 

1 


2.71 i 

35.2 . 

1,757 ; 


2. f)8 i 

42.0 ' 

1,500 i 


2,62 j 

42.9 ' 

1,500 

i 

■”“l 

2.77 

41.7 i 

1,615 
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GRAVKLR. 

Sounr of materials , — The oiily griuel readily uvjdiable for nso in 
:\r;iiiila i.- tluit which in dredgHMl J'roin t\m Mari(|uiria liivor. The gravel 
in the Pasig has already hoen largely dredgeal out in maintaining the 
cinmnel oL' the river, and aUhcjiigli it is ))artial!y reiuivved <liiriiig tlie 
fioocl season ’wlnni tlaj ' is hrouglit in, it does not funiivsh 

a satisfactory tlredging ground. 

The Quingua gravel at Qningua is loo line. Further tip the river 
near Baliiiag, the same rl\er contains a good fjualil-y of gravel, hot it is not 
aecessihle. 

Xahnr uf ihe r/m'/W.*---The Mari(juina gravel is derived jiriiicipally 
from basaliii' and andesiiir rocks, as lias already bomi (‘X])lainod in dis- 
cussing (lie ^aiids of the stream. Many of the ])ehl)1es are parlially 
d!eHjij]M).-od and ^liou' aliered spots and ‘^pin holes" when broken. Tlie 
b<nsnltici gra^els h‘t‘(niont!y ]in\t‘ a dense iexliire and are friahle. being 
in many respects similar to Ihe 'Falini l)asali \vhi('h is used in macad- 
amizing ihe strvMds <•!’ ^laiiila. and wiiudi has i)rov(-<l rallioj* unsatiwfac.tory 
on account of it- i'nnbilily. 

&ranulannt:tnc anahjm, — 1\\ siesing sajiiplcs of ilio gravel on a series 
of stone and gravel sieves wilh round openings, the ■i)er(ionta,^e of ilui 
different sizes in several samples has boon ddmmiiiied. d’hese aimdyses 
are shown graphically by llie idolt(‘d enrvo in die following figures and 
they may be compared with tlie e\e.n grade Uno which is shown by the 
broken line drawn from zero to ItM) per cent on ihe. sime through wliich 
the gravel should all pass according to the speeifLcaiions. 
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TIio analysis in iig. 11 shows 3.3 per cpiiL of oversize and S.7 which 
passes the smallest sieve. Tlie pereentage ol' voids is 31.3, and with 
mah'riiil nnder 0.1 incli screonod out, 33..5 



ff'f.f.’iS I ,.t' *. * ’5 / .• 


Fig. r*2. — CJr.AxrLAnMiiTi.Tc AN'Ai.Y.srs oi' ilAun^riNA (Ijiam-a. 'lo rASr; a o-th-tn'cit orn':rN-G. 

TIk' anji]\>’is t^howii by fig. V? iiulii-uirs 27 [Ka- ol* o\er^ize gravel 
a]i'.! [HT [liHsiiig vile .-in.‘ili(*sl i^’ieve. \’oi(N with 
ina'Ka’ inch i-'crecjn**! out, ' 32 ^} per ooiit. 



Fig. 13. — Giunxjlarmeteic Anai^ysis op Mariquina Gravel to Pass a i.s-inch Opening. 

The analysis in fig. 13 shows per cent of oversize gravel and 2 per 
cent passing the smallest sieve. Voids, 31.2 per cent. 
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Th(.' in (lix. 1-J {> pn* cmil of oNcivizr nini J'>. iv-nt 

parsing the PTnuHivt sieve, '\7ncl'?, 'Mfy ])or ecnit. 

The Mai'iHpiina grn\o] ^aric'' gieaiiy in riiaraelta* siiKv il is iiol ('are- 
fully M’iveiU‘'l as tlit‘ analyse^ abnw will .-how. 

E/firiau’iL — '['‘here i- no siainlanl gniw-l v.itli which gra\c1s may be 
ooj[U]jrn’o4 al'ler iho maiinor iluit sands are eoinpan*?! wilh slanilard sands. 
Jc might, he well to solnel a su]>crior gra.\el to n-v‘ as a >tandar(l in testing 
rhe officieney of gravels in eonmiio. Chines ('oidd he made w’iih a gt>od 
cement^ a given sand or standard sand, and lln^ slandard gravel, and 
these could })e used for comparing the crushing strenglh of e.ulxis of 
concrete in which the gravel to be tested is oomhimxl willi tlm same 
ceineiits and sand in the same proportions. This would ]»» (spc'cially 
helpful wlien a gras^el is found to break under a pressure whicli is le-^s 
than that roqinre<l io enisli the morlar of the eoncToto, In most gravels 
the smaller sizes liave a lower criishijig limit since they are in a more 
advanced stage of decomposition. It would, thoreforo, scojn desirable 
that a standard gravel slioiild be of small size. At Oalapan, in Mindoro, 
a gravel was seen which had Ijcen obtained from a beach west of the 
port. It consists very largely of white quartz pebbles which will pass a 
1.14-centin)eter eii’cnlar oj^ening and be retained on a sieve with 0.51- 
centimeter circular openings. Idiere are at present with the quartz peb- 
bles some rounded fragments of shells and corals^ and a few schist pebbles, 
but these can easily be picked out because of their texture and color. It 
is proposed to see what results can be obtained by using this material as 
a, stodard gravel and if it is satisfactory to recommend it for use. It is 
b4ieTed that qtiaitz pebbles will be superior to crushed stone for the par- 
.. pb$e, of,, comparati^ tegts of ^ grawels because of the similarity of the 
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f^liapos of and the absence of partially developed fractures wliieh ;u*e 
found in the small sizes of crushed stone. 

Thus far ili(u*c has been acemniilalod only a small amoLUit of data 
r-rau-erninp' the eiricioney of Tasig gravel. In crushing coneveto cubes, 
Mr. Koibling found tliat in several cases tlie gravel was weaker than 
the inoriar. In one cube 10 per cent of the gravel broke. 

OUlTSflFD STOTMK. 

So lures. only large ('ominercial quarry near Manila is situated at 
Sisimaiy, near U'ari^r'kss, at the entrance to Manila Lay. This point is 
so distant that (Mjiisiderablc Gxi)cnFo is required for transportation, never- 
theless a large amount of the stone lias lieen used in Manila for concrete 
consi ruction. Tliere are otlier (piarry sites near Sisiman, some of which 
show a better stone and there r*'.- plriC.-" wdiich are better protected from 
slojins. 

Near Lo^ Lahns on Laguna do Lay a qmiiry 'was formerly rated for 
road maii-ri.-sl, obiain .''boir frmn Ibis situation a long tow' acress 
Laguna th; Ib’iv is iii'C(‘S<ary, ami in addition land i ransportation to the 
border of (lie lake is required., 

Tiic ei(\ lias Hm- some time openil('d a quarry on Talim Island, but 
preseni indlcaiiniis are iliat ilic plant will be mo^od to a boftor site. 

Hmlor llie Spanish regime a quarry was opened in Ihc* hills to the 
sonthoa«t of Augouo. and a road hod was eonsinu-ied \i) ilu' i^order of the 
lake ami a stone pier built out into Iho water to enable the dum[)ing 
of stone from tram cars into seows. quany has not iitx-n n[»oraied 

I'ccently, iii(‘ norlli of Angono iJic wriU'r ha'* round a superitu' grad(* 
of rock which llm city is conP'inplaiing using foi* iiiac.adauiizing Manila 
streets, and it is pro))ai)ie I hat a (luarry will soon l»t* opened rliere. Land 
Irnnsportalit)!! will be required for hriuging (In* I’ock to the lake shore. 

It iqjpoars thai iliere are no gno»l (juarry sites of hard rock nearer 
Manila than the \ie,iiiity of Angono. Crusher! n><*k “hinined .at this place 
can )>c hroiiglil in small barges which can (‘iiicr the (‘Si.eros in Manila and 
jHuanii of tin* landing of the maicrial at many ]daccs; tiiis i- an advantage 
since it saves laml i ransporiation in "Manila. Lock from the Sishnan 
quarry, or oihers whicli might be opened near it, could best bo transported 
on targe scows and iln^se, wdiile. they could laud eoiiveiiiently on Ibe. water 
front, could not ascend the Pasig Bivor 1)evond the bridge of Spain nor 
enter the esteros. 

Nature of Ilia stone . — The Sishnan stone is a gray andesite which in 
the quarry show^s columnar structure. This structure favors the quarry- 
ing of large stone. Near by the andesite has a somewhat better texture 
and is a little liarder, and at a few points there is a dark andesitic rock 
which is superior to the gray andesite, but it is doubtful whether it can 



476 


ADAMS. 


be obtained eeononncally. The roek at Lo^ Banos is au<h‘siii(^ with a 
rrv.-::t;)lliiii: stmclui'c fuul is of good qiudilv. 

Tlie Talini quarry supplies a l>asallic rook which is dense! and shows 
practically no eryslallino stnictin*i» io Ihe unaided ('ye. It is niLlier friable 
a 7 id breaks wilJi a ^]diii[(‘rr i'racimv. (bushed si.oiK! from l.h(! (juarry 
nsnally C(mhuns a considerable ndniixlure of sofU't* inalerial and dirt, 
csfjcrlally when operations are carried on during ilu! raJiiy s(‘ason. The 
obJ Spaiiish quarries near Angono show a dark green hn^Muated gabbroic 
rock. A clean cvnsli<fd slono can be obtaini'd from it, and. although the 
rock is breeciaied and accordingly nn(!V<*n in texture, it is beliov(!(l Unit 
it is suitable for eoncj'cte work, but Jioi so desirabl(3 for road material. 
When thc! city qnany is moved to the new locaiion north of Augono, it 
will supjily a cl(‘an, lino grained, erusbod slonc' of very even t.exturt\ 
Tlii- is tli(! b(‘^l rock \UnV1i <‘an lie obtained for use in Manila. 

(hviniiornh'irli — ('nislu'd slom* as il (muiics JVom the erusber 

is usually \ery imiloriiil^ graded, in lliis n‘spe»*i it ditl\'-rs inaU'rinlly 
from gravtds. l■'Jlle^'^ it t'outuins a c(»nsiderabl(‘ nueuiiii of lint'j, it can 
l>c U'^imI just as il comes rrnm llie v-nislno*. rsiially ilie lim*.- can bo 
wu'^lud vuil by ]«onring vatcr o\*(*r the nIoih* when it is measured np in 
ba^keis fur obiaining iiu* piequu* [>ro}»oi*li<ms in mixing \*oneri‘le. 



In fig. IS the gramilarmetric analysis of Sisiinan rock is shown just 
as it was delivered from the crusher. Percentage of voids, 37.4 ; 11| per 
cent passed the smallest sieve and 98 per cent passed the &^mch sieve. 
Between these two points as plotted the analysis runs in a nearly straight 
line;. In ,flg. 16 the granulanhetric analysis of the same sample .of stone 
was .d^dwn. bx fig. 15 is replotted excluding, the fiines which passed 
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tlie smallest sieve, hi this diagram the analysis I'ollows very oloscdy the 
even grade lino. Tlio ])ereentage of voids in a samido of washed Sisiman 
rock was i'onnd to be 43. f. 



I :>:\.VfrLh' 7/' ,*'• ;v :/;.va;v *'. vj /\Crf~'S j 

FxG. 10. — OrtANUi«sit:,nnMirc AxAL^sxa of S!<sia:an CuraiiEii Rroxu, FiXi:.=4 E?:c!Lrnr.n. 

lijJIricHcij , — No luivo hoi‘ii lUiitlo U) ihr sTivii^u’i!i wilU'h iiia\ 

1)0 obtuiiiod ia concretu asin,ii‘ Iho Si'^inian sh/iio. ‘it ftpjvars to be very 
s.‘itis)'ac*lf)vy when as crusher ruu. It inav, iiowovor, prove to show 
a liigher perceiiliigH oT elBciency when selected sizes arc used. The fioes 
froiu ilk! nu'k it r(*|i lotted as snud. show J'-m* 'M‘rit ])a?sing a lOO-mesli 
'This i.- ronily a rock Hour, and as lias already boon suggi^sted above, 
should 1)0 (AT-ludofl froTii coucrcle work by washing the siune. 

Tlio ('riisliiiig 4r(*iig«li oi' Sisiman slono was deterim’nod by dressing a 
block ro true e<ig('S and crushing it in a roinprossion sti'etigtii machine. 
It broke under a pressure of 1,115 Ion? io the square foot (JO.'^S. kilo- 
grams |K‘r square (am ti meter). 

At Ibc vvriiorV suggestion, the I’nited Stai*-? Army t-ngiui^er? ojwaukl 
a quarry on Oorregidor. Hdui stone* is a wliito daedle, very much sheared 
and jointed so that it requires but breaking up lor feeding to a 
crusher. A block of this stone dressed to true edges crushed undm* a 
pressure of 1,000 tons to the square foot (085. kilograms per square 
centimeter) . 

A stone from the site of the new city quarry near Angono crushed 
under a pressure of 1,584-. tons to the square foot (1547. kilograms per 
square centimeter). 

■ It is proposed to make further tests of the crushed stone available for 
use in Manila and include in this work all the quarries which have been 
mentioned above. 
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Fcmg mml and ^fari(|tnna gravcL — hi most of iho work in 

Manila,. Pavsig sand and Mari(|iiiiiu gravel are used. In the hssts ret-orded 
above the sand in iinisile slruigib briquettes showed in a sc‘V{‘ii“d{iy test 
but 05 |M‘i‘ ((lii rilirieiK'V wimn coTnpared wiili enisln'd ijuariz, and it 
!)as been e.i-iiiniisii'aied by crushing concrete blocks fhai. a largv juM'e. niage 
of I la- gr:!\.-l bi-eak- under a lower coni[)n‘ssive fon-e ilian tuorlnr 
will -M'lib-;. (’oiu'retc blocks of Tasig sand and Mariqiiina grav<‘l in 
tlio '■■ ■■ ■' '■ 1 : 2 : 4-1 : 2 : 5-J : 2 : () showed l)ut lilile. din'ercau^e in 

('om press ion tests. This is explained by the facd that, the gravel is \v(‘ak 
and dial li>r concrete crushed below the ultiinale. str(Mig(li (d* the mortar. 

sand and Sl'<Unai} rru^iifd — This (combination has boon 

u.-ud cvicnsivel}^ aS;, for e:\ani pb', in tin* iM*nsirur{ion of ihc v^envers. Tlio 
stone is of good quality since a block of it rnis!«<‘d timber a ]m‘ssiin' of 
1,115 tons j)er square foot. The Sangley Point sand has ai sc\<mi d:i\s 
an ciTiobnicy of hut 55 per cenl. ddio crushing slr<-iigHi (d' (uun'roh* 
made with l-bis aggivgaie has not been (bd<‘rmim‘d. lun it is jiKibaldy 
low. sinco the cirici(mcv of the sand is b»\v and iho. uliinmiM si ivnglb of 
the iiiorinr will not ujqu'oaeii tlud. of Hk^ ^iom‘. 

j^anf/lcy sand and Marufu'nta n/v//\7.--*d'!iis is ibe petoresi aggregat(“‘ 
wliicli is used in iffinila, and vet Mariquina grawd lias hrcn siibsjil nbMl 
for Sisiman stone in some cases where Sanglcy satid was used. The 
crushing strength of concrete nindo fwun {lios(‘ maltudals is ycd. lo be 
determined. 

Pasig sand and Sl^dman’ sfnnn . — This aggH‘gal<‘ luis not been iniudi 
employed. It should prove siqxwior to 11jr>«(' al)o\(‘ nuuuiomul but 
concrete made from it will ])ro])ably fall far below tlu‘ limit of the stfmo. 
since the sand has an efficiency of only (hJ per ce.nl in s('V(‘n-diay ttuisile- 
sirength tests. 

Orani sand and Pasig grand , — Tins aggregate lias been iistxl in ili<‘ 
base of concrete paving blo(dcs wd»cre but litth‘ strength is recpiirocl. 
For constructions recpiiring groat sireiigth the (‘omhinai.ioii is not ([(‘sir- 
able, since the gravel is not enicient. 'Tlie luorUir iiscmI in the surface 
of the paving blocks was, found to be superior in quality to those of 
blocks, made with Pasig sand. 

Orani sand and crushed sione, — Orani sand and Sisiman stone have 
been used ui reconstructing the shaft of the Magallanes Monument. This 
aggregate should develop greater strength than any combination above 
lUenlioned- Other (washed stone available for use in Manila may be 
substituted for Sisiman stone and some of it may even prove better, 
,as for exaple, the Angono rock. The Orani sand showed 97 per cent 
effici^cy in sevon^-day tensiie-strengtii tests, and the strength of good 
f crushed stone is higher than mortar made with this Sand., 
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CONCLUSION. 

The field work necessary to make known the sources and nature of 
the sand, gravel and cruslied stone available for use in Manila has 
been completed. An extensive deposit of a superior sand has been 
discovered in the Orani Ttiver and some of tliis sand is now being 
used. A now quarry site lias been selected For the city near Angono, 
tlie stone from wliich is considerably better than what is now being 
used from the Talim quanies and is the best obtainable for macad- 
amizing the streets of Manila and is in every way suited for concrete work. 

The testing of the materials, while incomplete, is sufficient to show 
their relative efficiencies and to check the conclusions arrived at from the 
geologic examinations. Further tests extending over longer periods of 
time and embracing all the conditions which will be met witli in practice 
will be made in the testing laboratorv'- of the Bureau of Science as soon 
as the facilities will permit. 

d’lm economic problems of the cost of quan'ying, di'edging and tran- 
sporting. and ibo more \itiil one of obtaining tbe be.=t results in the use 
of the materials is beyond tbe sc.ipc of Ibis pa])er, but some data have 
licon Mipplicd 10 assist in their solution. 

For the tests of maiorials wliicli are reporied in this nidicle the writer 
is indebted to ]\rv. W. C. Eoibling, in charge of rlie ceinent-lo.sting labora- 
tory of tills Bureau, and to F. D. Eeyes, assistant in tb.c coincnr laboratory. 
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A GEOLOGICAL RECONNAISSANCE FROM INFANTA, 
TAYABAS, TO TANAY, RiZAL. 


By H. M. IcKis 

{From iho Dhnniou of Jliiies, Bnreau of Sdence, Manila, P. L) 

During the hot season of 1907, the writer made a reconnaissance in 
the Caraarines and cxiuniijiod Ihe coal be(D on the Islands of Polillo. 
Ectnrning io iliiuilii from Polillo, he arrived in. May at InLuita on the 
Paeilic. const of Ijiimn. The nearest well-known route of travel overland 
L'roiu Ihis coiisi to Manila i.=! from Manhtm, a port 00 kilnracTprs south 
of Infanta, hy the way of Lueban and Iklajayjny to Pagsaninn on Laguna 
de Pity : at Pagsanjau a boat may lio taken to klanila. Thcio is. however, 
an unfrequented trail from Infanta to Sinaloan on tlie lake, iiud Lieut, 
tieorge \V. Wray, comtiuunliiig the Thirty-second Companv Philippine 
Scouts, informed me that the Negritos who inhabit the mountain counlry 
near Infanta sometitnes travel up the Agos River and thence across a 
low range of hills to Tauay on Laguna de Bay. It was decided to 
attempt to travel by the latter route* and, with the aid of Lieut. Wray 
and Dr. B. B, IVaiTiner. P. S., tlte services of the Negrito pmidonte, 
David, the Icnicnlo of one. of tiie barrios, two Negrito guides, four e.vpert 
Negrito hewqueros, and one Tagalog vurpoihir wore .<ecurc(l. 

Two light hnncan wore jn’ociired which were used lo transport a small 
amount of baggage and food, and to ferry the party aeirnss the river 
wlurn it was necessary to cross where the water was too (.loop for the men 
to wade. Only expert bmquei'oa can manage a hanca in this river; the 
two men stand up in the unsteady craft poling it against the current 
and do not attempt to use paddles. Coming downstream, however, the 
Negritos shoot the rapid.s like Indians, steering dexterously with a 
paddl^to avoid the many dajigerous rocks. 

The lancas were left hidden a short distance above the junction of 
the Canaan with the Agos, since it was slow work moving them up the 
numerous rapids and^as it was thought .that the river above could be 
waded whenever it might be necrasary to cross. 

Tlie equipment carried by tlie party was very light: no tents were 
taken and the soldiers and cargadores carried no blankets or extra cloth- 
ing; the naess outfit consisted of an iron pot to be used in cooking rice. 

' ; . ■ ■ ’ Pdsthmno'os- publication. 
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and a i^kilU'l for Ciying' bacon. At iiiglit tlio nion (‘OUslriK'tcd a slndtor 
Avitli 2 >aiui ]oavt‘s; tlio l(‘av<v of the anahao palm also s(M*ved for ))UckctBj 
Clips ami plates. The food etaisisfed of rice^ (-arnuMi ('orju'd b(‘of, a little 
bacon, and llsh cang’lii in tlie river. 

A sur\ev of the route was made with a. pocket compass and an 

aneroid barometer^ the distances being paced or esi imaied. Only U?o 
and one-half days wore occupied in making the (rip, so lliai tlu‘ survey 
and the geologic notes were taken necessarily vmy hastily and there was 
little time available for collecting sjK'ciiueiis. 'However, as tlui IkmI of 
tlio Agos affords an excellent (U'oss-sectioiial auow of llu' rock formations 
over a litilo-known ])ortion of Luzon, and since ])ublis]R-‘(l ma])S of the 
interior wore found to he incorrect, it is iliouglit that tlu^se notes may be 
of both gc'ologic and geograpliie interest. (H(‘C Plate 1.) Poti'ographic 
sections of many of the rocks co]le<'ted have lioon made since in this 
Ihijvau and have hcon examined niii-roscnpiL-ally by Warren D. Smith, 
chief of tins division. 

The last hahilation ohserxed on the banks of the Agos River was 
estimau'd to be about o inilf‘s from its imaith. and the only people en- 
eounterofi until wi* \\er(‘ witlnn a fcav miles of Tanay wer(‘ some iNTegrito 
•fishermen and om* family of Filipinos fishing along the liead waters of 
Alasasiii Crook. Tlio TCegritos fished in tiie large siroam. with sp(‘ar and 
bow and arrow, while ilu‘ Fili])inos killed their fish by tlirowing into 
tile small crocks a jioison olitained from eortaiix trees. Fish of excellent 
(|ualitv abound in tin- waim*s of the Agos, some that were s])eared by 
tin' guides being inch(‘S in length, Oik^ crocodile, some o feet in 
length, was ol>.-med and crocodile iraiW were stion frcMpieiii.ly in ilu; sand. 

.\ short distance above th(‘ .Macadata. KMver C’orporal Ih-tnuin shot a 
larg(' eagle wliicli was ideniifitul sul>svMjueni!y by 'Mr. U. (b ’McGregor, 
of this Bun‘au. a< the' rare Jdiilippiiu* (‘agio I^Uhcrojiluuia whicli 

has hiu’ctofove been siwpecied hut not po-itivoly known lo inhabit Luzon. 

Published maps of this aroa show iho -\gos l^iver as liiib' nior(‘ than 
a creek a few miles in length, while most of them indicate a mncdi larger 
stream ‘ called tlto Tiaunii or st>metimes the Kio (}raud(‘ de Lampon. 
draining the interior between Infanta and Montalon. As will b(‘ seen 
by a reference to the route map, the Agos was fouml to lie one of the 
largest rivers on the east coast of Luzon, having an (^xLcnslvo waterslied 
in the Eastern Cordillera. The Tiaunm Ihereforo, does not extend as far 
north as the town of Infanta, 

In the office of the Unit.ed States Coast and Geodetic Survey in Manila, 
there is a tracing of a nia]) whidi represents the Agos River as an im- 
portant stream, hut this map is far from correct. The tracing is from 
an -unpuhlished map in Madrid, presumably by d'AJmonte, and was ob- 
tained by yiv. Putnam, fonnerly in charge of the Manila office of the 
United States CJoast and Geodetic Stuwey. Sheet ISTo. 32 of the Progres- 
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8LYC Military Map of Ihe Pliilippiiios. iirsiied from the office of the chief 
engineer oHieer, riulippines Divishni, United States Army, also ae- 
enralely represents tla^ ])Osition and size of tlie Agos Imt does not indicate 
tlie Canaan liranch nor sliow the Alasasiii correctly. 

l\[v trij) was made late in tlie dry season, hut even at that time tlie 
Agos rdver below the ontranee of the Canaan urns found to be about 
101) meters wide and from one-half to 1 meter deep a-t the rapids. The 
Clinaan enters the Agos from tin* north at a point approximately 12 
kiloinctm's in a dij‘c‘et line from the mouth of the Agos. Although the 
southern braneh retains the name Agos above this point, tlie Canaan is 
the larger sti'eam and is entirely unexplored. Tliis conjunction point is 
called Pagsanjan by the iSTegritos, and the Agos Biver above this point 
is sometimes called the Calua, Init usually simply the Agos. 

The main river was left at a point about half-way heiweeu Infanta 
and Tanay and a tributary called the Ala-^asin followed to Avithin T or 8 
miles of the latter place. The Macadafa. flowing in from ihe north, is 
tlie only tributary of any considerable size lietween tlie Canaan and die 
Alasasin. 

• bh‘om a low alluvial coastal plain at Infanta, not more than miles 
broad, a range of heavily wooded mountain^ rises rapidly to a height 
of fiom i.(MM) ii) l.niM) meters. Idiis eo;WT range is eonipoei-l of andesitic 
rock ranging from [»iire angite aude>ite to andesite porphyry. <lioi-ite 
]iorphyry. and andesite tuff. The rock sliows considerable variation in 
structure lint is apparently all andodtic as far we^c as the Maeadaia Bi\er. 
Til I'ho river bed a large variety of roekv is oxhihited, including limestone 
and hard silieeou«i slmlo ns well as andesite and diorite IxAvlder'^. .>nme 
of the andesilt* bo\vi(l(*rs contain a large amonni- of sieondary while 
dialcedonie silica. Tho principal jointing planes in this igneous mass 
app(‘ar lo strike almui X. To"* fh and dip 'I'o® to the southeast. There 
are also joijiis that strike neni'iy at righr angles to rhesi* and dip steeply 
to Ihe norllieasi. 

.A K'prcsfUiliUive sp(‘cini<‘n from the <‘<istern part of tlie ce-a.'-i range 
consists, of linn, tongb, dark colored roek Avlncli. when uiiaitered, re- 
sembles in outward ajijiearancc a Imsalt more than an andesite, the 
phenoerysts not being prominent; Imi when sligiiily weathered, tlie 
plagiocdase ]>henoervsts are eonspieuons. Under the miciT»seope it is 
readily dotorminod to ho an augite andesite. 

A few hundred yards below tlie iEacadata Biver a fine-grained, dark 
gray roc*k is present, the nature of whieli could not be determined mega- 
seopical^y. Under the microscope the specimen is seen to be badly altered 
as shown by magnetite in the midst of patches of red oxide of iron 
and the uralitized pyroxene. The feldspars are all quite obscure and 
clouded, belonging probably to an andesite porphyry. One specimen 
of this rock contains white and green chalcedony. 
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At the inouth of the Maeaclata ivivi*T n dark rock was o])served, with a 
slight greenish tinge conlaiiiing iigl)! colored ph(‘no(a‘ysis and aiuygdiiles 
of white stilbite. Under the niieroscopo tlio ground mass is seem to he 
typical]}' andesitic but tiie feldspar ])hono<n‘ysts can not l)e idcMilified. 

Near the month of the Calun a tough, hard, dark colored rock was 
found in places, which has the app<‘araiu'e of a basalt and shows jnany 
red spots, probably oxidized iron of the rcrniinagni'-in-M minerals. A 
few crystals of striated feldspar are visible in this rock. By inieroscopie 
examination it was detoriniiied to ])e of a t-utf cojisisiing of consolidated 
fragments of andesite as well as of some large individaal crystals of 
hornblende. Feldspars in some of the rock fragments sliow almost com- 
plete alteration. 

The river valley below the Macadata is 200 to 600 meters wide. On 
both sides, the hills are marked by high sharp ridges and deep narrow 
gullies, and are covered with a heavy forest growtli. There are some 
sharp bends, but there wonld be no unusual dilfieulties to OYercome in 
constructing either a wagon road or railway along the river banks. 

Sedimentaries, consisting of limestone and shale in vai’ious stages of 
metamoiphism, appear a short distance al)Ove thc‘ IM'aocidnia iUid continue 
as far as the ridge noitli of Tanay which forms part of the* main divide 
of Luzon. A hot spring bubbles up in the river nt'ar tlie coniact between 
the igneous and sedimentaides above the Macadata, from which the 
locality has received the name Mainit (hot spriiig). The first sedi- 
mentaries are shale beds striking N. 30® W. and having a dip of 80® W. ; 
these are followed hr vertical beds striking N. 10® E. The guides liere 
left the river, taking the party over a heavily wooded vidg*" and down to 
the river again where tlio rock is bedded limcsi.one having a strike of 
N. In" and a di]) of (>0° toward the cast : a kilometer up iho stream 
the dip of the beds is nworsed io to the west, the strike nunaining 
tlic same. This rock was chdermined micresropically by .Docior .'^milh 
to be foramini feral limestone comaining Oihiioidcs, Lriihlonji-fiiui In- 
sula e~7mlal is Jones and CUmpinan. ''t'he rock is from light gray to cream 
color, hard and com])act. Fossils arc most mnm;rous in the gray rock 
but are not distinguished in either without careful examination. A 
pebble picked up near the mouth of tiie Agos was found to be lorami- 
niferal limestone containing CydodypGus, a common mioeono fossil. 

The river bed is narrow and the walls precipitous through tliis lime- 
stone belt which is about half a mile in width. To the Avestward, sliale 
beds and gmywaeke appear again, and an open and com para tivt.dy level 
country, the source of the Agos Tliver, is seen to the northwest. One 
sample collected and classed as a gra}^aeke is seen under the mica-oscope 
■ to be composed of grains of silicates, some of which are rounded, others 
p.ot, but all am clastic and consist mostly' of fragments of plagioclase 
feldspar; megascopic examination showed a greenish gray rock some- 
what' gritty to the touch. Some* fractures have a greasy luster. 
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Following the AlasasiJi hraticli to the Boiithwest a 
iiaiTOW Ihnostone belt is first cneouDtemh and this is fol- 


lowed by vciy hard shale or sehist beds that strike north- 
Avest and dip 30° to the southAvest. Hard shales and 
graywacke continne for some two miles where another 
limestone bed, haAoug a strike of IST. 30° W. and a dip of 
80° to the northeast^ crossed. Under the microscope this 
limestone Avas found to contain many imperfect fragments 
of foraminifera.j among which AA^ere recognized species of 
TexiuJaria. PnlvinuUna and Glohigerina. 

At Siingay Creek the trail leaA’-es the Amlley^, ascending 
a ridge the crest of which has an eleAmtion of ap- 
proximately 600 meters. As one ascends from the valley, 
the sedimentary rocks gradually disappear. The exten- 
sion of this ridge forms Jalajala Peninsula and the rock 
Avhich is found here A’^ery much resembles that found near 
Jalajala. T1 is a light colored igneous rock, composed 
largely of jdagit)elaso and honililonde and classed as an 
anclosito, but no Avel l-preserved specimens were obtained 
for microscopic determination. This ridge is covered 
with an excellent forest growth as far as the sitio of 
Balabasa. BctAA’eon Balabasa and Laguna de Bay the 
country is o]:)en and overgrown Avitli eogon grass in which 
great numbers of wild deer and hogs exist. 

At the ('reek of Blog-na-batjala a tough, hard rock 
which looks like a typical basalt was observed; micro- 
scojjically it is seen to be closely related to the andesite. 
On ihe crest of the ridge Avest of Oomall (Jreek a coarse- 
grained olivine basalt Avas observed, whk-h Avas distin- 
guished by large jyhenocrysts of almost (-olorless plagio- 
clase. Tlicso were llie only good rock ^^\■posures to l^o 
seen on the Lagima dc I>ay slope, but ilawc i> little doidn: 
tliat this entire sec-lion consists fd' andesitic and Ijasaltit' 
igneous rocks and Aolcanic tulf. A genera] geologic ser- 
tiou of the route is shown in fig. 1, 

A few Itimx^s of coal which had ixvit coliected and left 
by Lieutenant Wray a few days before A\ere obseiwed ai 
the Mac'.adata Eiver. Lieutenant Wray, acting under 
orders from department Jioadquartcrs, examined some coal 
beds that AA^ere known to occur near the headwaters of the 
Macadata. They were found to be of doulitful economic 
value, although very little ' prospecting work Avas at- 
tempted- 



S 


Ho coal outcrops, quartz ledges, or bowlders of mineralized quartz were 


observed on this journey. 
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NEW SPECIES OF PHILIPPINE FISHES. 


By Alvin Seale. 

{From the. Hcetivn of FlsherieH^ lUohyfjU'at Laborai(j‘ry, Bumiu of 

.\f<ini[a, [\ 1. ) 


The i'ri'.-rr:l itaiwH- is based on the study of about ten thousand sj)eoi- 
mens of fishes eolleeted in the Philippine Islands by the author and liis 
native assistants, <J. Cianonizado and Datto Alii, during 1907 and 
1908. The oolk-ctions were made in almost all the important islands of 
the Ar(dii[H‘li;go. All of ilie spe(»imens were takeii xo Staniord Tnicersiiy 
and compaT«‘d wiili tlu* maierial in the <*ollodion «>f {hat in^iitniion which 
inehidod a inimber nf iy]K‘^, All !y]»es nn-ntionefl in this [lapcr are in 
tin* k'hlliyolugiral eolleenon, Ihireau of Hedernv, Manila, P. L 

1 tnkt* this op[)ortunily to thank President Ihivid Starr Jordan for 
valuable suggestions in ngard to tlu‘ work. 

Family M F ILKNl i).K. The Morays. 

Gymnothorax indong ^ ScmIi*, »}>. nov. j huUm^'imlon'^c] 

-Head I>.5() in body to anal pore: tail is longer tlian tlic hoAy by a 
distance equal io about twn-tliirds of head; eye in sjiout; snout n in 
licad; inlcrorbital space equal to eye. Moulh large, the jaws not closing 
completely, niandihli^ 1.70 in head: gain* “A TootIi strong and saber-like. 

^ Indong is a Moro name for Moray.s. 

*AU conipai*ative measurements in this paper are, taken in the length from 
tip of snout to end of last caudal vertebra, and the head is measured to posterior 
edge of hard operculum and excluding the membrancou.’^ opercular flap. Scale 
count is to end (d caudal vertebra, the vertical series being cmmteil at origin of 
anal, unless otherwise staled. 

49] 
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in a single series in t'nc'li jaw. Three larg(‘ iiUMliun (-anines anteriorly, 
no tectli on shafts of vomer (^X(‘(^|>t a. r(*w small om's at iis exireino posiorior 
cntl. Posterior nostrils (-onsisting of a large roiiml f)ore situated just 
ahoYO the anterior half of iris, ani(n‘ior nostrils consisting of two tubes 
at extremity of snout, their Irmgih about two-thirds of ey(‘. ‘Holw(‘(ni 
iho nostrils, the skin on si<h‘.s of snout has a. loose fold eapahle of dilaia- 
lion. Dorsal fiii is low, hcginniiig slightly anterior to gill opening, 
which is of moderate size, htung about eipial to eye. Origin of ana! lin 
at anal pore, fins are low, the dorsal the highest, its longest rays being 
almost equal to snout. Hie (ins are ('ontinuous around caudal. 

Color in life, brown with ijux^gailar-shaiied black blotches, which assume 
the form of irregular, Imoken vertical liaiids slightly less than inter- 
spaces. Head has a distinct elongate whitt^ mark between eye aiul gape 
of moutli, tins w'hito stripe? ]>cmet rates iho lowin' portion of a large 
lilacki.sh hloii'li horihu’ing the posterior portion of eye; another sliort 
wliiie stripe from anierior border of eye to middle of maxillary. A black 
l)k)tch in aiig!<‘ of jaws whicdi ia bordenul anteriorly by an elongaii? white 
siript* on tlie imimlihlo. A dusky area crossing near the pijstiTior portion 
of loM'iu’ jaws, iliis area with a wliih* ni(‘dian lin(‘, ''Phroai i-rossed with 
narrow while lines, ])ores of jaws whii<\ ilie (ins ar(‘ barred with blaek. 

(‘olor in alcohol similar !mt slightly faded. 

^IVpe is No. -j-fir), a speciimm from Zanilionnga, Nrind.'iiao, P. 1., 1(5 
dune, PM)<S. Length, millinuders. 

Gym nothorax samalensis Seale, sp. nov. 

Head 3.80 in body; body is shorter than tail by a distancfe o<(iia1 to 
under jaw; gape of nnnilli 2-.70 in liead; snout (5.75 in liead; eye Ll<i5 
in »snout; interorbital spa<?e, measured to iiU'huk‘ soft; portion, is equal 
to <\ve; })Osierior nostrils round, pon^-like; openings of noslril jnsi above 
eye; anterior nostrils consisting of two rather long tilings at end of snout, 
their length about iwo-thirds of t-ye. Teelli of uj))>er jaw in. a single 
scries excejd in front wiierc there arc sevtu’al (uilarged (*anin(s, four 
enlarged <lepressiblc ones in the median line; vomerine series vsinglc, 
about 10 in nurnbeiv short and mnulod. To(dh on lower jaw in a singl(‘ 
series except in front, where there are about five or six enlarged dopres- 
sible canines on eaeli side. Origin of dorsal, a distance equal to length 
of snout in front of gill openings. Origin of anal directly back of 
anal pore, the fins of moderate length. 

Color in alcohol brownish with indistinct darker cross-bands, more 
.numerous and distinct on posterior of tail, almost obliterated anteriorly; 
belly and throat yellowish. A distinct white blotch on lower jaw just 
in front of angle. A white spot on upper jaw below eye and another 
halfway between eye and tip of snout; these form rings around the mucous 
por^. Three similar wlrite spots on lower jaw. Top of head and snout 
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broTE;, the color filing ^raJually wiili the Tellovvish of tlie under jaw 
and throat. 

Typo is No. 37N1 from Sainal Maial, GuK of Davao, Mindanao. l\ 

1 May, inos. Lengtli, inillinioters. 

Damily OPHK'HTHYID.E. 

Jenkinsella oliveri Soalo, sp. nov. 

Head^S.lO in body; body l.SO in tail; gape 1.75 in head; snout 5.75 in 
licad; eye l.'ib in snout; intororbital space about equal to eye; iippta* jaw 
projecting beyond lower l)y a distance equal to eye ; upper lip well fringed : 
mouth largo; mandible .^.50 in head. Teeth in lower jaw in two rows, 
short sharp teeth, no canines. Teetli of upper jaw in two rows on sides, 
the inner row being larger and <lepressi])le; vomerine teeth in two series, 
uniting posteriorly into one; a patch of 8 or 10 sliarp teeth at tip of 
upper jaw; no canines; posierior nostrils with an inflated inenibraneous 
opening more or less fringed. Their location midway between eye «and 
anterior nostril; the anterior nostril is tube-shaped, near end of snout, 
length about two-thirds length of eye. Scvt^ral disiinet j^ores on head, 
one jnpt above and in front of eye, another on middle posterior portion 
of interorbital space. Origin of dorsal fin about the length of pectorals 
in front of the gill rjpenings and extending to tip of caudal, its longest 
rays slightly more than half depth of body, pectorals 3.30 in head. 
Origin of anal directly behind anal pore, it extends to tip of caudal, 
no caudal fin. 

Color, light yellowish brown above, yellow below median line, belly 
whitish, sides finely punctulate with minute black specks, tliroat white, 
top of head brown. llu*s(‘ two color.=5 uniting in a shar}) line on the muhllc 
of side of head, extending from angle of fins to gill openings; tip of 
snout and anterior portion of dorsal darker. 

Type is No. 4299 from Zamboanga, Mindanao, 11 I., 2 June, 1908: 
Length, 300 millijneters. 

Moringua cagayana Seale, sp. iiav. 

Head 8.75 in body to anal opening, the caudal being just one-third 
of total length froin tip of snout to tip of caudal ; angle of mouth 4.50 
in head; snout 8; eye 2.25 in snout; interorbital 1.10 in snout: pectorals 
equal to distance from tip of snout to posterior of eye. Origin of dorsal 
fin posterior to vent by a distance equal to the length from tip of snout 
to tip of pectorals, its origin being over the anterior third of anal, the 
fin is then high and distinct for about this same distance when it becomes 
atrophied, reappearing again near tip of tail to form part of the paddle- 
shaped end of caudal The anal fin is similar to dorsal but its origin 
is nearer the anal pore. Both the anal and dorsal widen at the end of 
tail and unite with caudal forming a wide paddle or fin-like end to the 
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fish, the caudal is Junate, ils length o*jual to upper jaw. A singl^^ row 
of rather short strong canino teeth in each jaw and irregular double row 
of the same kind down shaft of th(‘ vorner. Posierior nostril consisting 
of a large round open ])orc with a membrane on its anterior margin. 
Anterior nostril consisting of a small round pcyre with a membraneous 
ct)ver formed something likii lips to tlu^ small ccmtral openings (*ach 
nostril on a in front of (»ye. Bu(H*al caviiy larger and baggy. 

Color yellow brown, the posterior of ia.il ami ihe head brown, a black 
line along the entire dorsal surfaetj, angle of jaws \yhiit\ lins brown 
except pectorals which are yellowish. 

Type is No. Ifj2t caught in the Si*a near (\‘igayan, ^find^^nao, 13 
September, V,)07, 

Probably the form most nearly related to this species is M. bicolor. 

Family ( NM 0.10. The Minnows. 

Barbus ivis Seale, sp. uov. nUiio i. [Ivis. j 

Head without ojyercular flap 3.75 ; deptli 2.55 ; dorsal 10 ; anal II, 
G (not (iouruing branch on last ray) scales 4-23--3, the lateral line curves 
down to a little below median line of sides, then up again to middle of 
caudal pedumde ; eye -1.70 in head; snout 3.50; interorbital space 2.35; 
maxillary 3.U) in head, its mid under anterior margiti of eye. Twu> 
ma.xillary barlniles on each sides ilu* lower one the longest, its lip re.ai'.hing 
to angle of preoperole; mandible 2.55; pectorals 1..15; ventrals L45. 

Body is oblong compressed, the. upper outline bctw'ceu the spinous 
dorsal and head is dislincdly gibbon.^; tiie lower outline from anal to tip 
of snout is a low even curve, th(^ profile of head from nap<^ to lip of 
snout is practically vstraiglit. The greatest depth of the body is at 
origin of ventrals. Length of caudal peduncle in head, its least 
depth L75; its median width (>.50. din? upjycr fiorlion of head is 
somewhat rounded, tlie inlcrorhital spa(‘c is very sligiitly vduwx. Snout 
i.s rounde<l at tip, its median width is slightly greater than iU length; 
anterior nostril with a funneUiko memlyram*. (Jn'aicst. <U‘pth of head 
1.35 in its length, the greatest width 1.55. 10\t‘.- sniail, lt‘ss than suiyut. 

Mouth small, the upper lip dosing ov(h- the lower. No lindli except 
pharyngmis, wliich a3‘e 5-3-2;, larger om‘S slightly hooked with a small 
shoulder. Gill openings restricted, ending on a lino with angle of 
preopercle. 

Gill rakei*s rather short, sluiped sonietliing like tlie pharyngeal teetli 
with the points exaggerate<];, 7 on lower limb, the longest B in pupil. 

Body entirely covered with large smooth scales which Imve live or six 
striate lines in the centers. Dorsal and anal with higii scaly sheaths, 
base of caudal scaled, ventrals with a long axillary scale, pectorals without 
axillary scale. Head entirely naked. 
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<Jrigin of 8])iuous dorsal iriid\yay between end of last caudal vertebra 
and nostril, the third ray of which is large and inodified, the hmgesi 
being 1.14 in head, its liard portion is distinctly serrated exce]>t on its 
lower third: posterior ray 1.50 in modified ray; base of anal 1.55 in 
head. Origin of anal is slightly nearer origin of ventrals than to end of 
caudal vertebra; its longest ray 1.55 in head^, its base 2.75^ its last ray 
3 ; ventral fins are midway between anal and origin of pectorals^ their 
tip not reaching to anal pore; })eetorals low on body. Caudal deeply 
eniarginate, its length a fifth greater tlian head. 

(i’olor in life is grayish above, the margins of the scales darker, shaded 
with greenish, yellowish on sides, shading into pinkish below. From 
3 to 5 black spots along the median area of sides, all speciitiens liave at 
least an indication of a dusky stripe connecting these spots, some show tlu^ 
stripe very distinctly; a slight dusky blotch just below origin of dorsal, 
none at origin of anal. The head has some bronzy markings on opercdes 
and in front of eye. Dorsal grayish with dusky tip, caudal pinkish 
with dusky tip, the lower lobe bright red, anal and ventrals bright red 
with slightly dusky tips. Pectorals bright red. 

Color in alcohol is similar oxr(']»i ihr- dark markings show more 
distinctly. The lower half of fish is yellowish white, the fins are yellow- 
ish, dorsal, caudal, and anal with du^ky lips. 

Ninety sy)ecimens fnnn a small stream near the town of Balabac, 
Baiabac Island. Type is ‘No. .5233, Balahae Island, P. I., taken by the 
author 11 August, 190S. Length, 130 millinulers. 

Family BELON 1 1 )JK. The Gars. 

Oxyporhamphus brevis Sfiile. sp. ncv. Plau^ 11. (Bambam. 

Head 4.40; depth S.fiO; dorsal 15 : anal 15; scales are very deciduous, 
about 50 from axil of pectoral u> end of caudal vertebra; eve 3.75 in 
hoiid; snout 3.20, the widtli of the free triangular portion of upptir jaw 
considerahlv gn-atcr than its length; maxillary equal to mT : ninndiblc 
LL") in jiead, the l»(*ak on under jaw scarcely developed, its limgih beyond 
tho end of upper jaw equal to pupil of eye: interorbiiai spavM- equal ■«» 
eve; pectorals 1.15 in head: ventrals .2.4-5. 

Body elongate, (‘omjuvsscd. Icngih caudal jiedunelo 3 in head, its 
least depill l.ao in its length. \\> width 3. 

[Ipper profile of head and snoui a low oven curvi*: interorhital spac*' 
like nuchal region very slighiiy convex, a wide distinct ridgo dowm the 
middle of intororbital space; greate.-^t width of hoa<l 2.50 m its length., 
its greatest depth 2.10. The most characteristic thing -about the iiead 
is the extremely sliort beak of under jaw which while it varies slightl;^. 
in most speeimens and in type is nearly equal to width of pupil cd 
or 2.50 in snout. Eyes of moderate size, imyfinging slightly on upper 
profile; mouth large, ieeih in villi form bands in jaw.'^. none on vomer, 
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palatine, or tongue. Gill openings earned forward to below anterior 
margin of eye. Gill rakers short, \vi(l(' at base, sluirj), pointed, and 
denticulate on their inner surface, about ,"30 on lower limb, the longest 
less than pupil. 

Entire body covered with, large, smooth, thin deciduous sc^nles; head 
naked; vertical iliis sealed. Origin of dorsal is just one>lliird distance 
between end of caudal vertebra and lower axil of pe('iorals, its longest 
ray 1.90 in head. Origin of anal is under third ray of dorsal, its longest 
ray 3.50 in head. Origin of anal is slightly nearer the origin of ventrals 
than to end of last caudal vertebra. Origin of the vcmtrals is midway 
bet^veen end of last caudal vertebra and angle of pnM>}>ercle. Caudal 
forked, upper lobe s(‘arc(‘lv (‘qual to head, lower lobe considerably longer. 

Color in life greenish nbo\c, silv<*ry and white below, a distinct silvery 
band on side, bordered above by a narrow greenish band, lins white, the 
dorsal, anal, and caudal distinctly tipped with jet black. 

Color in alcoliol tlnll yiOlowish. gnvn above, margins of scales darker. 
Sides with silvery bands v/hich ha\(‘ a Iduisli gri'on upper margin, yellow- 
ish while below, (dieeks silvery; tip of under jaw, snout and top of 
head more or less diisk\ : cycjs goldmi, with dusky blotch, above; dorsal, 
caudal, and anal yellowish, broadly Lipped with jet black; pectorals and 
vtmlrals yellowish, a black spot on up)>er base and axil of pectorals. 

Fourteen specimens, type is No. Or'lol from Faawacan, Palawan Island, 
P. 1., Id August, 190S. Length, 1-15 niilliinei(U‘s. 

Family ATHERINEMI ^Silvcrsides. 

AtherSna regina Seale, sp. nov. Plate TU, lig. 1. (Oxiooc.) 

Head 3.50; depth 4.9-*); dorsal VI-I, 10; anal .1, 10; scales 30, count- 
ing from the enlarged scaU^ directly abovi? axil of pectoral. 7 in vertical 
series; eye 2.25 in head; snout 4; interorbital spac(i 2.75, htiing i('ss tiian 
eye; maxillary 2.50; mandible 2; pectoral 1.25; vtjntrals 1.00 ; depth of 
caudal peduncle 3.45. 

Body elongate, niodorately coiuj^ressod, greatest depih at origin of 
ventral tins. Gaudal peduncle compressed, its least depth e(iual to 
twice its length. 

Head heavy and rather blunt, its greatest width equal to its greatest 
depth, the lower portion of head strongly coin pressed, Interorbital space 
is slightly concave, cansed by the prominence of the superocular ridges, 
these bones form distinct ridges on upper lateral part of snout. Top of 
snout fiat except the small hump anteriorly caused by the processes of 
the maxillary, the anterior margin of tlje snout is an even concave curve, 
with a point on each 'side of processes; width of snout considerably 
greater than it^ length* Eye large; mouth large, oblique, the low^er 
jjaw slightly protru^hlng* Maxillary narrow, ending on a line with 
the front margin of iris. Mandible ending under anterior third of pupil. 
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Preorbital with two or niore distinct pores. Teeth in yilliform bands in 
jaws, a small patch of villiform teeth on vomeP;, back of tongue, and 
pterygoids; the tyj)o specimen has the vomer broken but the two cotypes 
show teeth on the vomer; no teeth on palatine. Gill openings wide. 
Gill rakers long and slender, twenty-five or more on lower arch. Pscnido- 
branehia large. 

Scales large and smooth^ their margins rounded and scarcely broken, 
the scaling not extending on the head except on the occiput, no scales 
on the fins except on base of caudal, but there is a distinct sheath of 
scales for the soft dorsal and anal. Top and sides of head w'ell fnrnished 
with pores. A very large one just above opercles. There are sixteen 
scales ill front of dorsal fin, ten scales between the origin of the two 
dorsals, and six scales along the base of the soft dorsal. 

The origin of the spinous dorsal is midway between end of caudal 
vertebra and the anterior margin of eye, its longest spine is equal to 
orbit, the spines are slender and pungent. Soft dorsal on a line with 
origin of anal, and much nearer tip of ventrals, or to spinous dorsal, 
than to caiulal; the second ray is longest being 1.85 in head; anal 
ra}'s similar to soft dorsal, the longest being 2 in head. Origin of vtmtrals 
midway between end of maxillary and origin of anal. The anal pore is 
located botweon the posterior third of the ventral fins. Caudal rather 
largo and deeply omarginate, th<i lowm* lobe being at least 1.40 in liead. 
Pectorals are above the modiaii lino of body. 

(kfior in alcohol is straw-yellow, all the scales on upper half of body 
more or loss piinchilaie with fine black or bluish dots. Tlioso I'lack dots 
very thick on the middle of the three rovv.< of scales on the hack forming 
a median dark line on its either side. A disrinct silvery band occupies 
the entire median row of scales on the side, the upper margin of this 
hand is of a dull load color, a double row of small black dots separating 
the two (‘dors; tJien; is an ad<{itional vow of very minute black dots on 
[hr nnv of scales beln^v^ iho silvery stripe. The lower third of body is 
immarked. Snout ami rim <4' lower jaw wasliod vuth dusky, a di.stinct 
(lusky spot at upper anterior margin of opercle directly behind eye. a 
dusky spot at uj'iper axil of pectorals and a diisky bar across its inner 
lai.so; a. dusky aroex just over and im{)inging on oyt\ Pursai. anal, and 
ventral fins uniform yellowish white. Pectoral with a di.-rinct dusky 
blotch occupying an area slightly greater than eye at the bednning of 
the popterior third of liu: the tip of pectorals ami Ihe basal third of most 
of tlie rays white. Caudal slightly wasiuMl with dusky, two more or 
less distinct dusky blotches on its base. 

The tj^pe is N'o, ^08^, in the collect ion of the section of fislieries, 
Bureau of Science, Manila. It was scoured by the writer at Culion 
Island, P. I., 7 October, 1907. Length of type, 80 millimeters. Two 
additional specimens 2083 were secui'ed the following day at the 

neighboring island of Busuanga. 
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T’liis specie's is relate*! io .1. pifi(jiiis Lu(‘.e])0(l(‘, which is no (ioiibt the 
-t. lacunosn Forster from which it differs in tlu^dewcM* sc-ales, location of 
tins, size of eye and absone*? (d' teeth on the ]ailatines. 

It somewhat reseTid)h‘s .1. niurrisi Jordan iS? Starks hut lh(*ir lish has 
14 anal rays and scales 15 and tlu^ origin of tlic anal is in advance of 
the soft dorsal. 

A, isuTugii J*)rdan Snytler is a long parudcla-shaped lish whoso 
chief resemblance to the present. s|HH‘,ies (‘.onsisis in its dusky spot on the 
pectorals; in other rospends it is (juite diiriuTiit. A, lanmom Blocker hius 
no black spot on pectorals, A. itisila Jordan (fc Scah' has a large number 
of scales and is a qnihi differently shaptdl lish. J have coiuparod this 
t} 7 >e with all of the above species now in tiie Stanford Ihiiversity museum 
and find it quite distinct. 

Atherlna balabacensis Seale, sp. nov. Plato III, fig. 2. (Oun(*c.) 

Head 3.?r>: depth 4.10; dorsal VI-T, 10; anal I, 12; scales SG ; six 
in vcrti('al M-ri(‘s: t-ye 2.10 in headl ; snout 5; inieroihital space 2.50, 
being less than <‘yo: mavillary 2,50; mandible 2 ; pectorals 1.10; ventrals 
deplli of caudal jH'dniude J. 

Body elongate, modt'rattdy compressed, rather heo \7 and deep, its 
greatest depth at origin of s]>inous dorsal ; tlm back is slightly hnt evenly 
curved; caudal peduncle ('oiiJ[;n‘Sscd, its h^a.'^i d<‘pi]i 1.50 in its hmgth, 
measured from o?ul of caudal \erb'bra n> posterior axil of anal. 

Head rather heavy and dc^ej), its de]dh being c(»nsid(Tably greater than 
its grcinesT widili, the lower profile oj* head is an even rounded curve 
while the up]K‘r prolili; from the oetdput is a!nu>st straight. J'lu* lower 
jaw is the longest, forming tln^ anterior ]^oiT)t of lucid. The interorbital 
.space is aliiu».'^t fiat ami has three short low ridges. Width of snout equal 
to it? ilepth at its median point. of smuit Hat oxcepl for the small 

hump caused by lin* }»rocess<‘s o\’ the maxillary, Motith largit, oblique, 
file lower jav. protruding. Maxillary narrow, ending on a. witli 
anterior margin 'd' (»rbit. Mandible ending under llie aiiterif»r margin of 
])UpiL Ih't'urldtal with aifout foui* large pores or nmeous i'uviti(\s which 
give this ihuu^ a setdjuunul appearanee. \’'illir(>rm teeth in jaws, voim-r, 
pterygoids, and back of longue; no leeib tm [lalatiru'. (lill openings large 
and carried l'orw*ard to below anterior margin of iris. CHll rakors long, 
slender, and numerous. Pseudob7*anchia large, longer than the longest 
gill filaments., Istlimus loTig and nan-ow", a distinct. groov(i on its loxver 
surface. 

Scales largo and smooth, their margins not rough nor denticulate. 
Head without scales, fin.s unsealed, but with a scaly shenth to the soft 
dorsal and anal. Head is well famished with numerous pores and canals. 
Fifteen scales in front of dorsal fin ; nine scales between the margin of 
the two dorkls, and six scales along the base of the soft dorsal. 

The qrigin of the spinous dorsal is midway between end of caudal 
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vi,‘riebni an<l lh<‘ posterior margin of j)upiL its longest spine is equal to 
orbit; the spines are slender and pungent. Origin of soft dorsal on a 
lint‘ with lln^ origin of ihe fourth ray of anal, and much nearer spinous 
dorsal and tij) of ventrals ilian to ])ase of eaudal, the second ray is 
longest bcflng 1.S0 in head. Anal similar to soft dorsal, its longest ray 
in head. Origin of ventrals midway betweeii origin of anal and a 
line with anleriiU' margin of pupil. Anal ]>ore between and at beginning 
of posterior half of ventrals. Caudal deeyjly emarginate, it^ lower lobe at 
least in head. Pectorals arc above the median line of body. 

Color in alcohol straw-yellow, a slight greenish wash above. The 
scales abov(‘ lateral line with fine dark ]>unctulations. A dusky line along 
the middle of back from lioad to caudal, some darker shadings at the 
origin of the two dorsal fins, a dusky line from origin of anal fin to 
caudal. A bright silvery stripe occupies the middle third of the median 
line of scales, a narrow' lead-colored margin along the upper margin of 
this silvery stripe, the row of scales below' this silvery stripe has a row' 
of very small black dots along its middle, tlierf* is on indistinct 
ini'omjdete row' of dots on the next row’ of scales htdow. Busc of pectorals 
with a dusky hand and dusk)' spot in axil. A dusky blorch on upper part 
of eye. Low'cr jaw’, lop of head, and snout, shaded with dusky. No 
dirsky spot on ]K*.cioral rays. Pirns all grayish w’hite, tlie caudal with a 
slight dusky wash, but without dusky sj)ots at base. 

The type is No. -lius;! from Baiah.U’ Island, P. 1. Taken by the writer 
1 August, links, near tlie mouth of a small stream. Length of type, 10 
ill illi meters. Eight cotypes wnwe secured from the same locality, Nos. 

o.'his and Additional sjKvimeiis of this species wei*e secured 

from the following places: 1241 riamar Island, 1295 CVhu, Oehu Island, 
13?0 Si(}uijor Island, 1447, 1457. 1495, 1658 and .lOoU t'-agavan, Min- 
danao Island, 1981 and 5475 Pucrio Princesa. Palawan Island, 8079 
Oiilioii Islaiul, iNpU) Sainal Ishoid, Mindanao. 'j’hiiTV-iW'* specimen^ in 
all including types. 

'Piiis spivies lait slightly resembles .1. /o;>/iv///'f* (Iviip]».i !)eing a 
deej'cr. lu'avier lish witli a caudal jn-diuiele not n*‘ar!y so deep and has 
fewer vscales and anal rays. Kvinunaim and ^eale' refer '^p<*i^imens from 
JWon and Bulan to A. for.clt'nlii which jirobabiy belong to species. 
This species somewhat, resonlde.'^ .1. Bleck., but riu* shape 

and color markings ixrv different, ilu: rows of black docs on tinr sides 
tieing ahvays present in onr .specimens. Tliis .‘species soniew'hat rofoinbles 
A, lineata (hiiitluu* but the Lu ter species iios Tceih on rhe ])aliuines, a 
smaller eye, and different loeation of tins. A. iinrnlii also has the 
pectoral slightly waslied with dusky uvei* irs c-niirc surfaoc and tin* 
row's of dots are largr*r and more di.^tinet. 


Jin JI. H ur, J'ifih . ( 1 ’■ ) - 
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Mugil joloensis Seale, sp. iiov. Tlato IV.* (Jlanak.) 

Head 4.30; depth 3.G0; don^al IV, 1, 7; anal J, 9; whiles 33, 10 hi 
vertical series; eye 3.30 hi head; snout 4.10; intororhiial space 1.95; 
maxillary exposed at tip; mandible 3.75; poclonils equal to Iioad; 
ventrals 1.30; least depth of caudal ])cdun(d(i 3. 

Body moderately elongate, compressed, the greatest depth bedng in 
middle of body, the depth of the caudal podinude is scarcely less than 
its length (measured to axil of dorsal). The from origin of 

spinous dorsal to snout is almost a straight line. 

Interorbital space is moderately convex. Top of snout almost flat. 
Greatest '^fldth of head 1.45 in its depth. Depth of head at middle of 
eye 1.75 in Icnglli. Snout short and blunt. The prcorbital has a very 
deep notch, its depth being greater than width ol! pupil. The n])per lip 
is very thick, with a fold, and fringed with a row of papilhr, an additional 
row of jiipilhu on the lip ;jiis( above the fold, an atldiiional fringed fold 
at each corner of the uiouili: under lip wiih inoderalely l>r(^‘id meinbrano. 
Tlio nostrils arc situated directly above tijc pcslerior unirgin of prcorbital 
iiolcli. Teeth on tongue, vomer, and palatine, none in jaws. Eve witli 
but the slightest indication of adiposv' eyelid, whicli is present as a 
narrow rim to orbit. Snout is much broadoi* than long, it is fully tipped 
by the broad maxillary. 'There are four soft differcniialed areas between 
the scales on preoperele. Gill openings largo bcung ('arried forward to 
under pupil. Gill rakers numerous slender, longest about equal to pupil. 
Pseudobranchia present. 

Body and head covered with large smooth scales wliicli arii slightly 
ctenoid at margin, A single small ridge in center of t‘ach scale. About 
nineteen scales in front of dorsal fin; soft dorsal and anal scaled. 
Pectorals without axillary scale. An axillary scale ai vmlrals. Klovon 
rows of scales between tbo origin of ilu‘ dorsals. 

The spinous dorsal is midway belwecui end of caudal vertebra and 
middle of pupil, the longest spine t.70 in h'cad. Origi.n of soft tlorsal 
midway between end of last caudal vertebra and origin of first dorsal 
being over the middle of anal, its longest ray equal to longest anal ray, 
1.50 in head. Origin of anal is slightly nearer end of caudal vertebra 
than to origin of ventrals. The ventrals are midway between anal and 
anterior margin of orbit. The upper portion of pectoral base is on a 
line with upper margin of eye. Caudal fin i»s rather deeply emarginate 
its length greater than head. 

Color in alcohol silver}^ with wash of yellowish, grayish above. Upper 
third of pectorals washed with dusky; soft dorsal, anterior rays of anal, 
and tip of caudal also slightly washed with dusl^y. Ho stripes on body, 

* In oUr figure the spinous dorsal and the ventrals are drawn too far forward. 
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except those caused by the small ridge along center of scales. A 
distinct black dot at axil of pectoi-ais. 

I’ype is No. <3379. Becured by the writer at Jolo, Jolo Island, 1*. 1., 
Pebruary, 1908. Length, 135 millimeters. 

Tliis species is related io Ji. lahiosus C. & V., but M. lahiosus has 
‘‘upper lip without fringe.” Our species has fewer scales, and the upper 
third of dorsals dusky, our species has teeth on vomer and palatine. 

Mugil banks! Seale, sp. nov. Plate V. (Banak.) 

Head 4.50; deptli ;i.50; dorsal lY, 9; anal HI, 9; scales 37, 10 in 
vertical scries; eye 3.10 in head, the exposed portion 4; snout 5; 
interorbital space maxillary is entirely hidden; inaudible 9 in head; 
preorbital witli shallow notch, its end hut slightly denticailate, its width 
at end 1.30 in pupil; pectorals equal to head; ventrals 1.30. 

Body moderately elongate and eomprosse<l, the upper and lower 
outlines being about evenly curved to the short blunt snout. Tip of 
head ri»rnied by thcj deep upper lip. Caudal peduncle is thick and 
sirong, its depth .1.25 in its length measured to vertical dorsal axil. 

The bead from tlio blunt snmir is roui3<ied conical; interorbital .space 
convex. Bye is large with the adipose lid developed as a narrow fringe 
to orbit and iiot covering more than a third of the iris ’before and 
behind. Greatest width of bead 1.45 in its length being almost equal 
to its greatest depth, width of snoxtt is equal to twice its length and is 
}nnc*h 3uore than its depth. An elongate shallow depression on upper 
sides of snout containing the two nostrils, tlie posterior one much the 
larger. Upper lip thick, with two distinct rows of papilla?, these 
becoming united into little^ folds ui‘ar the corners of the mouth. Tjuver 
lip thin, withoui papilla'. 'No teeth in jaws or mouth. Gill openings 
extend forward to below posterior margin of pupil. Gill rakers an* 
slioj-t slender and numerous. The two margins of tlie suhopereles 
lilting closely 1k.*]ow, the space betwocu thorn being otmjSnt'd to a short 
iiarnvw line aniorlorly. 'rite mandibles cover Ihe entire cliiu. 

‘Mead auvl Itody incdiidiiig ^ofl iins 'Jlte scmIi^*^ of body large. 

<mO(>tli, l.hin. margined with a ihin soft ins'inbrane. A short narrovr 
gr(>ov^^ in ihe cenu'r uf each scale, ahont -in >calO'= in front of dor.-^al fiu 
and 13 seri('s In'lweett ilu' origiii> oi the two ilorsals. A distinct axillarv 
scale at pectoral and v<*niraL Anal uitli scaly sheadt. Fi\e soft 
differenliaied areas on the margiri of the ]>reo{‘e!i.:le benveca ihe marginal 
scales. 

Origin of spinous dorsal midway betwecu tip of snout and eud of last 
caudal vertebra, iengtli of first .-pine 1.50 in head; origin of soft dorsal 
veiy little nearer origin of spinous dorsal than to end of caudal vertebra, 
being on a line wdth the third anal ray, its longest ray 1.30 in head. 
Origin of anal slightly nearer end of caudal vertebra than to axil of 
ventrals. The longest ray equal to longest ray of soft dorsal, base of 



fin L70 ill head. Origin of veiiinils midway l)eiw(‘tni origin of anal and 
notdi of preorliiial, caudal de(^[>ly emargiual-e, iis longt.h considerably 
greater than head. 

(■olor in life silvery with a grayish wash above. Tlu' h(‘ad with bronzy 
reflections. A distirnd. blaek sp()i at up])er axil of pindorals and a rather 
broad find dislinei wlute liar uiiross the* base, of the fin below the dark 
spot. A white margin to anal pore. Fins whitisli, soft dorsal and caudal 
slighily w^aslied with dusky on p(»sierior third. 

Color in alcohol similar to above, but tlie groov(‘ on middle of 
scale showdng more distinctly above and giving the appearanci- of 
naiTOw stripes on center of rows of scales. 

Type is No. 1412. Secured at ISiquijor Island, P. I., 7 September, 
1908. Length, 190 millimeters. 

This species is related to il/. lanf/inuunni but is distinguislual by the 
fringed lip, 0 anal rays, and smaller adi])ose eyelid, markings, and po.sition 
of fins. 

Named for Ch S. Banks, {‘niomologist Biologi(‘nl Jjaboratory, Bureau of 
Science, Mfinila. 

. Fandly SPH YILENIILF. The Karraendas. 

Sphyrsena aureoflammea Seale, sp. nov. (Bubayo.) 

Head 3.10; deptli 0.35; dorsal V. 10: anal 11: scales 7-83-9 (count- 
ing to end of caudal vertebra) : eye 5 in head (measured to ti]) of upper 
jaw); snout 2.25: interorbital spao*' l.'lfi in (‘ve; maxillary 2.75 in 
head; mandible 1.75: venlrais 3.10; ])eetoral.'^ 2.75. 

Body elongate^, cylindrical, the upper and lower outline about evenly 
curved;, length of caudal peduncle 1,50 in head, its least depth 3 in its 
length. 

The head is elongate^ conieai, its greatest depth 2.75 in its letiglh, 
greatest width 3. Tpper profile of head is almost stniight : ihe inier- 
orhital space is flat, with 4 (iistinel riilg**s. Tin* opiTeh^ mids in Ji single 
obtuse flat point. Tin* lower angle of pre<i]»ercle i^\tmi<ls buHc as a. Iitrg(‘ 
membraneous flap. The eyes are of mo(hu*al<‘ si/.f. Snout is I'onieal, i(s 
median width being somewhat greater than its median depth. Pri^orbltai 
with a distinct oblique ridge in front of the eye. Maxillary falls short 
of the eye by a distance equal to pupil, tlie maxillary ends in a snuill hnt 
distinct spine. The lower jaw consideraldy the longer. Teeth of upper 
jaw consist of a single row of small teetli on sides of palatines with 
three enlarged canines a short distance from tip of jaw, and two enlarged 
canines on eacli side at tip of jaw, the maxillary also has a single row of 
small teeth. T^eth of lower jaw a single series of rather strong canines. 
A single large canine at symphysis. No teeth on vomer. Gill openings 
large, ending on a lino with anterior margin of eye. T'lvo gill rakers on 
lower limb, one licing at the angle, these are distinct, sharp, pointed, 
their kngth 2 in plipil. * 
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Body oiii.irely eoverod with largt.‘ .snn)ot}j scale?:, about iu front of 
donsal, and 'M bciwoen Iho origins of the two dorsals. The fins, except 
spinous dorsal, arc mure or less sealed. Head is naked except on na})o, 
cheeks, and opertd(»s; hjwer liinh of preopercle naked, no scales on head 
ill front of anterior margin of pupil. 

Origin of spinous dorsal midway between origin of second dorsal and 
posterior margin of pupil, being above the middle of tlie ventral rays, 
the anterior spines longest, being e(|ual to i>o?tocular portion of head. 
Origin of second (lorsal c-onsiderably nearer the first dorsal than to end 
of caudal vertebra. Origin of anal is under the second dorsal ray and 
is slightly nearer end of caudal vertebra than to orgin of ventral.^. 
Base of soft dorsal slightly greater than base of anal which is 3.75 in 
head, ddie longest dorsal ray and longest anal ray about ecpial, 3.10 in 
liead. Origins of ventrals midway bedween middle of maxillary and anal 
fin. Cauda] deeply emnrginatt^ the lob{?.s 2 in head. 

Color in lift^ above la1<u’al line Icmon-vellow, a purplish stripe from 
snout over inicrorbiial sjiaiM; and nuchal region to near base of second 
dorsal, a sliorl stri]>e with s.unc yellow edgings in front of eye. A 
brown stripe, from origin of lateral line t«i midtiie of base of caudal, 
another line from posterior margin of eye over ba.«c of poeiorals to 
caudal, the area htuwecrj ibes<' two lines rather a bright blue, ventral 
surface a pale blue. Some groenisli .scales with yellow margins on 
niuthai region, lips brow'n, soft dorsal with slight wasli of brown, caudal 
yollowdsh brown, anal with a slight trace of pink, other fins white. 

Color in alcohol dull brownish above, silvery helow': two brown lines 
on .sides; top of liead and snout darker; soft dorsal and caudal grayish, 
pectoral more or less grayish at axil. 

Five specimens. T\vpe is No. from Zamboanga, ^Mindanao, 22 

May, 1908. Length, millimeters. 

Family SyNUNATHID/Ii 

Trachyrhamphus caba" "J*. n«v. 

Head 4 in bcnly (mca.'^urctl fruin ii]) of .‘iuoul t'l aiiid ; 

greatest dcjitb e,qual lo posiocidcir |n«rliiui of head; vlnr.'-ai 22. its base 
occupying 4 rings wliiidi arc swollen, tlni.^ the base of the fin is eotisidcr- 
ably <*!evaLed nbo\e llie b‘vcl i)\' tiic doi>a! surface; body with 18 ring-, 
tail with 33 rings. Tlui dorsal i.s located oji two of ilic mil rings and 
two of ihe l)ody rings; anal 4; >nout etpial to distance from pupil of cyo 
to posterior margin t)f operede; etc 4 in head; inierorhital equal to eye; 
pectorals 1,75 in snout; caudal 1,50 in snout, its tip rounded; length of 
body and head equal to 21 rings of caudal: laloral line itassc's to lower 
caudal edge which i.s sirongly scaiiopi^d; nuchal region lia.s a decided 
crest; snout strongly depressed, being in lino with lower margin of body, 


* Oaha is the native name for this tish. 
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th(j roR'liead lias an ahru])! foriiKul by iJi(‘ ])r<)ii<nniccul ocular 

ridges; intca-orbital space deeply ('oiuaive; opendes with nunHa’oiis lin- 
shaped striae whicli rmliati* i'roni a single larg(‘r longiiiuliiial ridge; 
teu distinct ri(lg(*s in llu^ inUM'orbilal space* which unite and Tortn one 
on the snout, this I'idgc has a ft*w small spiiu^s; tlu^ orbital ridg(‘ is also 
spiuate; rings of body and tail wilhoui s(>in(!s; hmgih of dorsal rays 
less than width of o])cn*l(^ 

t'olor brown, tlu^ three anterior (*audal rings liglihir, tlu* ventral 
surface oi* 1)ody rings and opcu'cles l)rown, with ilui y(‘lh»w (U*oss lines 
on their nndc»r surface, these cross lines not (‘xt(‘nding on Imdy rings; 
snout brown above and white below. A brown ring luun* tin*, tip, fins 
gi'ayish wntliout markings. 

Type is No. 2324 from Balayan Bay, Lii/on, 20 rfajuiary, lOOS. 
Length, 140 niillimetors. 

Family I lOLOt'HNO’lM I ) .F. The H^piirrel 'Fishes. 

Myripristis schultzei S(‘alc, sp. tmu*. i UM.iia Imga.) 

Head 3,10; depth 2.00: dorsal X. 1, 15; aiial 111, 13; scales 2tS to 
(UkI of Vertebra, lo in verlicnl seri(*s; (wt* large, 2 in head; snout 7.50; 
interorbiUil spae(* 3.30: niaxillarv l.SO, its |>osi(*rior tip ending on a 
line will) po.Merior margin of ]iupil, width of distal end 2 in eye; 
mandible l.(;n in liead; pectorals .1.25: vcntrals 1.45. 

Body oblong, eompressed. greaii*st width at origin of dorsal. Upper 
and lower outlines of body ai)oui (Mjual. Length of caudal peduncle 2.50 
in head, its dei)th 3.10. Depth of head al)Oiii epnal to its length, its 
greatest width 1.50 in its length; intenu'hilal spaei* Hat with 4 longi- 
tudinal ridges. The anterior outline of iu'ad is bi^nt rather abruptly 
down in front of eyes making a short blunt snoui. the hmgib of which 
is 2 iu its wndtli. 'Pho giawe to receiv(^ the maxilhiiy prt)e{“^s ends on 
a line with anterior of (we, Fivorhital is narrow and denticulate, 
its greatest width 3 in inlerorbital space.; openmiar bont's are dcaiticulate, 
the ope red e has a single flat spine on its posterl^u* tnargin, maxillary wiih 
small teeth on its lower posterior border. Mouth largo, ohlitpu*. lower 
jaw slightly the longest, .Four distinct pores on Lij) of lower jaw^; 
bands of villifom teeth iii Jaws, vomer, palatin, and on hyoid portion 
of tongue. A few large exterior teeth on the outside of each Jaw% more 
abundant and larger on lower jaw. Gill openings very large being 
carried forward to below anterior margin of pupil. Gill rakei's rather 
long, about 30 on lower arch, the longest 2 in eye. Pseudobranchia 
present. 

Scales are large and toothed; body fnliy scaled; head naked except 
about 3 rows of scales on cheeks ; ventral with distinct axillary scale. 

' Origin of dorsal fin midway between tip of snout and third anal ray. 
Fouri^ .spine the longest, 1.85 in head. Anal and soft dorsal similar, 
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tlio anal rays arc slightly the longest^ being 1.30 in head. Third dorsal 
spine is slightly the longest being 2.30 in head, both the soft dorsal and 
anal are sharp pointed. 

Origin of ventrals midway l)ctweon anal and anterior margin of eye, 
caudal forked, 1.10 in head, 

Oolor in life pinkish, washed with violet above, the margins of scales 
on sid(‘s wiih brighter red. ti]) of lower jaw and snont red. Margin 
of spiiunis doi'sal deej) rod, the body of fin pale led, anterior of soft 
dorsal and anal broadly niargiiiod with deep rod. dhp of caudal deep 
red sliading into lighter red at base. Xo opercular blotch, some deeper 
rod on )>aso of ]>ectorals, inner axil of pectorals deep black. 

(/olor in alcohol yellowisli white with some bronzy reflections, darker 
above; fins uniform yellowisli white: no openmhu* blotch; inner axil 
of pectorals dee]) black. 

T3'pe is Xo. 3S99 tal^eii at Sanial Island, C4ulf of Da\ao. P. T., 
4 May, 1008. Length, 160 mihimpfor^. 

This s]>ocies is related to M. /-mhvo'yyv. 

Family fh\PAXGlD/F. The Pampanos. 

Caranx auriga fi\). nov. Pinto Vf. (Tidakitok.’i 

Head 3.30 in Itmgili : de]uli ; dorsal Vil, L IT; anal II, 116; 35 
armed scutes consi inning the ^tr^liglli ])ortion of the lateral line, about 
TO scales in curved jjorlion of line, curved ])ortiou 1.35 in straight, 
greatest de])tli of curve 4.25 in head, the line ]»o('omes straight under the 
third dorsal ray; eye 3.50, the adipose eyelid covering the posterior third 
of eye and a narrow margin anteriorly ; snout 4.20: inlerorbital space 
equal to ey(‘: maxillary 2 in liPiul, iis end under ])Osterior margin of 
iris: width of ils distal end 1.50 in eye; ventral 2.10 in head; least deptli 
of caudal j)e(lun(d(' 2.40 in eye, its width scarcely less than eye. 

Body oblong, nK^dcralely compressed, the depth at the origin of spinous 
dorsal and at soft dorsal <*fjual; the lower outline from the origin of anal 
rays to man(Iil)lc is a. sti'aight line, the nvaiidibles^boing placed at a very 
low angle. The iin])cr out line from origin of soft dorsal to tip of snout 
is curved, i h(‘ snmu being ai an angle much greater than 75"*. The length 
of caudal peduncle (moasured from upper origin of caudal rays to axil 
of dorsal ) is hnt little more than its widtli. its depth is 2 in iis lengili. 
Upper profile of liead strongly rounded, a distinct ridge from occiput to 
nostrils, the snout is placed at a steep angle. Width of preorbital 1.60 
in eye; greatest width of head 1.85 in its length; eye of moderate 
size, the adipose lid covering the posterio-r portion up to pupil, a very 
narrow anterior adipose lid. Lower jaw is slightly projecting, each jaw 
has rather wide membraneous lips; maxillary with strong supplemental 
bone. Each jaw with moderately strong curved canines, the upper jaw 
with an inner row of villiform teeth. Villiform teeth on vomer, 



palatim-is, aiul imiiriK*. iViW opc^nin^^ wido, i)nin^^ mrriiMl forwanl io a 
line with ihe ant(‘ri<>r nuiririu (»r t‘ve ; <,nll niki‘rs railuM' siroiiir and saber- 
like, -14 on lom?r limb, the lon^a*s( alxMii. 1.50 in ey<‘. Pseiidobrarmhia 
present. 

Seales small, rather sinooili, breast fully Siatled, head nak<Ml excopi on 
cheeks and nape. seuitis are ^n^adiiuleil in size from tniddle of 

caudal peduncle, their greatest de[>th being slightly loss than pupil, their 
size at beginning (»f straight portion of hiietral line very niinuh^. 

Origin of spinous dorsal slightly poshu'ior to axil of pcHdoral, llio 
spines weak, the second spine the longest Ixdng 2.d0 in head, the last 
dorsal spine is free. 'Hie soft dorsal and anal (luit-e similar the 

rays being of about equal length, the longest being '‘3 in liead, base 
of anal slightly less than base of soft dorsal^ the origin of the anal rays 
being under the fifth dorsal ray; the last anal ray is sliglitly prolonged. 
Anal spines are under origin of soft dorsal ; ventrals are about midway 
between tip of snout and origin of anal rays; their tip reaching to anal 
pore. Pt'ctorals long and falcate, their tip reaching to fifth anal ray. 
Caudal strt>ngly forked, two narrow ridges on its base, one on cacdi side 
of the scutes, length of fin slightly less than head. 

Color in life silvery with bronzt' wash and golden ndlections, soft 
dorsal, anal and caudal yellow, a rather large, md ve.ry dark and r.ommvhat 
diffused opercular spot at m'igin of lateral line, a black spot on inner 
axil of pectoral not .showing on outer surface'. 

Color in alcohol similar to above but. dull silvery on upper half, 
yellowish white below'. Head with luonze ndlcctions, lins yellowish white^^ 
without dark markings except a slight trace of brownish on tip of spino\xs 
dorsal and on tip of upper half of caudal. 

Type is No. 30. Secured at Manila, \\ h, May, 1007. Length, 
230 millimeters. 

Caranx butuanensis Seale, ap, nov. PlaUi Vll. 

Head 3.75; depth 2.50; dorsal VIJf, I, 21; anal II, I, 17; scales 
small; 43 scutes in straight portion of lateral lim-, and. iihdut 7o scales in 
curved portion, the curved portion cmitaiiic-d 1.50 in si raigbi. llic greatest 
depth of tile curve about equal to eye. 'Die hiterui line bec(mic> straighl. 
under the sixth dorsal ray ; eye 3 in liead : snout -1 ; initiroihital space 3 in 
head; maxillary 2.1, ending slightly posterior to pupil, width of its distal 
end 1.50 in eye; mandible 1.85 in head; pectorals 3.30 in body; venirals 
1.85 in head; least depth of caudal peduncle 2 in eye. Body oldong 
compressed, its greatest depth at origin of soft dorsal, the lower outline 
from origin of anal rays to tip of lower jaw is a low" even curve, l^’ho 
upper outline from origin of soft dorsal to tip of snout is an irregular 
curve being deeply concave at the occiput, causing the liead to be of 
considerable less depth than in most species of the genus. Length of 
the caudal peduncle is about a fourth greater than its width. Upper 
profile of head with a ridge from origin of dorsal to nostril. The snout 
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is at ail an,^l(‘ ol a litlh-* more than 40°. (ireatest (lepth of head sli,iJ*litiy 
less than its lengtli, ils width *2 in length. Mouth is of nioderale size, 
tiio lower jaw slightly th(‘ longest, distinet ineinbraiious ii[)s oii each jaw, 
a larg(*, su]>])leniental bone on ma.xillary. Width of {>reorhital about 
in (^ye. d\H4h oT lower jaw small, in two or more rows, with some larg<* 
(ianiiies anteriorly. 'Teeth of l{>wer jaw consisting of a single row ot 
rather small <‘anines, teidh on vomer, palatines, and tongue, (xill open- 
ings Large, being ('urried hu'ward to below anUudoi* margin ot eye. Gill 
rakers saber-like, 1(1 oji lower limb, the longest about 1.50 in eye, Pseudo- 
branchia present. 

Seales are small, smooth, and fully eover lli(> ])od\, including breast. 
ITead is naked (e\'(‘epi on cheeks and occiput. The scutes an* graduated 
from the t*audal }>etluncle, the deepest being l.?5 in eye, tliose at the 
beginning of straight portion of lateral line minute. * 

Origin of spinous dorsal slightly ))Ostcrior to axil of pijctoral, the thin! 
spine longest, 2.15 in In^ad; the last dorsal spine fret*. Soft doml and 
anal similar, ilieir longest rays being about equal, l.Ro in head, the last 
ray of each fm slightly prolonged. 

.Base of soft dorsal slightl}’ the longest, the origin of anal being under 
the sixth dorsal ray. Anal spin<*s are below origin of soft dorsal. Origin 
of vcmtrals midway l>etwc*cn tip of snout and origin of first anal ray. 
j\*('tora!s falcah*. their tip scarcely reaching to anal rays, (^aiidal forked 
with the two ridgt's on basc^ almost obsolete, l(‘ngt!i of fm slightly less 
than head. 

(kdor in lib* silv(»ry below, with about 7 wide dusky bands over the 
back and down on sides, these bands of much greater width than the 
interspaces, bands of erpial width. Fins yellowish white, except spinous 
dorsal wliieh has a slight wash of grayish. A dusky o]^erenlar spot. 

(Wor in ah'ohol silvery with slight bronzy rell(‘clions, 7 du.sky bands 
on back, the drst being on nuchal region and tin* last on ('audal ])ediine!e. 
A diiskv 'q)cre\dar spot. Top of Inaul with some grayish, tins yellowish 
whil<* (‘Xci'[)t sjMiudis <ioi<al. whieh ha.'- a slight was-h n! gray, theio is also 
a ^erv slight, trace of grausli on lip of soft dorsal, Innt‘r axil of pectorals 
dusky, no ilusk\ on iluu'r base. Iris goldeti with du.sky hhdch on upfua- 
margin. 

Type is Xo. tsq{), taken at Butuau Bay, Mindanao Island, P. L, 
;^5 SoptiMuber:, .11)0?. Length, 120 millimeters. 

Family APOGOXIC MTHYIT.LPI 

Amta magnifica Seale, sp. iiov. (Daiigat.) 

Head 2.T5: depth 3 ; dorsal YT, I, 8; anal 11, T; scales 24. lateral line 
complete; ? scales in vertical series; eye 2.?5 in head; snout 3.50: 
iuterorbital 1.50 in eye; preoporcle distinctly denticulate; band.^ of 
villiform teeth in Jaws, vomer, and palatines. 

91701 2 
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Body oWong, euiiiprosHod, the grealovst (le})lh at origin of dorsul ; (midal 
peduncle ratlior long and slender, iis depih in lu‘ad, its knigih l.lo. 
Upper outline of body more strongly (airved than lo\V(‘r. Head poinled. 
mouth large, lower jaw pr( ejecting; eye large, inlerorbilal s|nute slightly 
convex with two ridges, whitdi unite into <n\v. tnidway het\v(‘en eyes. Tip 
of maxillary exleiuls to a line with pupiL its distal margin (‘oncaive. its 
length 2.10 in head. 

Gill openings Jarg(^ t^xtending forward to btdow pupil. Gill rakiirs 
rather slender not very ])oinlod, about 10 on lowin* limb. 

Body covered with large smooth scales, cheeks and opendes sealed. 

Origin of dorsal midway between middle of caudal peduncle and lip of 
of snout, its second spine the Iongc*st, 1.80 in head, last dorsal spine 
almost as long as first ray, the longest ray 2.70 in head ; caudal slightly 
lunate. Origin of ventrals midway between basc^ of i^audal and pupil, 
its second spine about two-ihirds lengtli of ray^s, its longest ray 1.75. 
Origin of ventrals midway between anal and a line with nostril, their tip 
reaching almost to anal, tlndr length 1.50 in lu'^ad. Pectorals 1.7e5 in 
head. 

Color in liiV,. A bright cardinal red with five silvery longitudinal lines, 
the middle one being composed of round silvmy spots. Those lines arc 
arranged as folloivs: the first is from lip of snout through upper part 
of eye back to lielow antcu’ior third of dorsal wliere it unites with tlm 
second line. ili(‘ portion of this line on the snout is orange, the remainder 
is silvery: the s<.‘cond line is from posterior of eye to caudal, the portion 
oil the operclc is juargim^d above and below with dusky; the tliird line ivS 
from (he lowfw j)ostcrior })oriiou of eye ti> c.andul, this line on the oporclo 
is also margined with dusky, and posterior to oporede it is composed of 
round silvery dots: the rourth line is from maxillarv below (‘Ve to lower 
margin of operclf^ this line is niargined with dusky; the fourth line 
extends from tlic hv\\M‘r ])osterior |)ortion of operclc to lh(‘ caudal; tl»e 
fifth lino is below this and forms the general while coloring of the 
belly, to anal lin. 'Plu^ fins are all uniformly red. 'i’oj> of head with 
orange stripe from iutcworbital space along base of dorsals; chin orange,, 
li}> of jaws brownish. 

Color in spirits. Tim bright cardinal fades into dull brownish, the 
silver becomes pale yellow, the oninge fa<lefi into dull yellow, the opereles 
show a beautiful, opalescent bluish reflection, the black on tip of jaw 
and a black line on snout fade into white; the dusky margins to the 
stripes on head show more distinctly, the lines on interorbital being 
bluish white ending on nuchal region. A slight black area on middle 
of caudal base, fins yellowish white. 

Numerous specimens. Type is No, 5192, from Balabao Island, 10 
August, 1908. Length, 40 millimeters. 
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Amia cardinalis Seale, sp. iiov. 

Hoad e*> ; dorsal \1, ; anal IF, S; srahs tla^ lateral 

line complete, Ti scales in \oi1ical .^urios ; eye '.^'75 in lioad ; snout 4: 
iiitororbital l.oO in <‘ye: niaxillarv in bead its distal end on a lino 
with posterior margin of iris; mandible 1,55; posterini' mai’gin of 
])rooporole slrongly dontieiilate. 

d'eeth in villi form bands in jaws, vomer and palatim-, 
lb»dy oblojig, coni]>ress(al, the greatest dei)tli at r>rigin nf dm-saL caudal 
])eduncl(^ rather long and tliiiu its de])th equal to orbit, its length 1.20 
in bead. [Ipper outlint* of lajdy more slroiigly curved than lower. Plead 
rather bluntly ]>oiutcd mouth large, cheeks and opercles each witli two 
rows of scales, opercle wdth a sharp flat spine. Gill openings wide, being 
caiTied forward to a line wdth tlie i)iipil. Gill rakers short and sharp 
pointed, about 18 on lower limb. Body fully covered with large smooth 
scales wduch have very finely toothed borders, head without si-ales except 
on cheeks and opendes. 

Origin of dorsal (in is mid^vay betw'een tip of snout and middle of 
caudal podnncle, its second spine is the longest and strongest, its length 
1.50 in luaid. The last dorsal spine scarcely more tlian half the length 
of the first ray which is 1.75 in liead. Caudal slightly hilob; <1, 1.25 in 
head; origin of anal midway between end of last caudal vertebra, and 
distal end of maxillary, its longest spine about ecpial lo orbiL iis longest 
ray 1.75 in head. Origin of rentrals midway between anal and a line 
with middle of pupil, their length 1.50 in head; pectorals 1.40 in head. 

(,lolor in life uniform bright cardinal, without stripes or bands; ti 
slight tint of yellow on side of belly, and a brownisli blotch on opercles 
just posterior to eye, fins all uniform red. 

Color in alcohol miiform yellowish white, some dusky marks at base 
of dorsals. A slight opa!c.sceut lint on operdo. A brown spot on nuchal 
region, fins uniform yellowish white. 

is hJo. .54d3 from Puerto Princesa, Palawan Island, P, 1., 21 
August, 11K)S. Lengtii, 40 millimeters. 

iliis species seems to differ in several respect from A. cryihvtmm to 
whit'h it is most iiearlv related. 

Family SEEEANID.55. 

Bpiuephelus atbSmucuiatus Seale, sp. nov. Plate Vlll. {Lapo lapo.) 

Head 2.65 (measured from tip of jaw to tip of opercular flap) ; depth 
3.35: dorsal XI, 16; anal III, 8; scales about 120 in lateral series, 50 
in vertical series, about 50 pores in lateral line ; eye 5.80 in head ; snout 
4.45; interorhital 7.10; maxillary 2.14, extending posterior to eye; mandi- 
ble 1.80, 

Body oblong, compressed, rather slender and elongate for this genus. 
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the upper outliu (3 cuiiriith'ruhly more eiirved Hum lower, Lt^asl depth of 
caudal podiuiclo in luuid, eaudal (rinu‘at(‘. 

Anterior profile from origin of dorsal to lip of snout has a gradual 
even curve. Lower jaw rather strongly projtHddiig*. Moiilh large, hhudi 
lip wiili a fold, rpiau* jaw without lecdli dir(‘(dly irJ ('(filter of jaw, hut 
with a jiateh of small sliarp (cHdli on each sid(‘ of s\ iii|di\.sis. A single*, 
small projet'tiug (*anine on eacdi side'; (‘Nteaiding hael< on (In* jaws from 
each anterior patch arc several rows of villiform tetdh with an outer row 
of enlarged (*anines. Under jaw witli liands of ('ardiforni i<‘(>lh anltudorly 
with a projecting eaniiu* on each side (hrokeii in type) tiu; side of !ow(‘r 
jaw with two rows of enlarged teeth, the ant(U'ior row of larger deprcssihle 
teeth. Bands of villiform teeth ou vomm* and ])alatiiu‘. 1'onguo spat- 
ulate, vrithout tcx'th; preojierele rounded and {imdy toothed, a slight noteli 
near its angle below which tlie teeth’ are slightly (mlargcMl. Soft portion 
of operel(^ ending’ in a singh* sharp {>oint, thc' hard portion <d' oporelc 
with thiv(.* sjiines the middle oiu* being mneh the largest in faid. this only 
ennspicnous one. ihe upper om* lieing obt\is(3 and hidden, and the lower 
one very small,' the middle spine is tlu^ most ixisterior and its lip is 
nearer thp of lower than* to upper spine. Gill o[){‘niiigs largt*, being 
earried forward t(^ below anterior portion of oy(^ Gill rakers large and 
strong, 1(> on lowiw limb, the longest tninal to iwo-l hints diumoter of 
eye. Scales are nunnif* and (Henoid; Imdy, head, and lins, ex(*ept jaws 
and j)ost(n‘ior portion of maxillary, (imdy scal('d ; (he s('al(3S on und(*r 
surfai'e and on nuchal ivgion small(*sl. 

Origin of dorsal midway between ti]> of snout and third ray of dorsal, 
the third to fourth s])ine longest, i.U) in head, the lirst spine 1.00 in 
second, tlie longest ray Origin of anal sliglitly neanu* to last (*audal 

\(*rtebra than to angle of pr(X)j)erel(*, its third spine the longest, ilA/o 
ill head, its longest ray '2.10 in head. Ventrais in head, their origin 
midway between anal and a verti(*al line with post<‘rii)r nostril. IVetorals 
L7o in head. 

Color in lih* brownish witli tint of green, about ;h) rather large 
scattered round ytdiow spots (ui h(*ad, lins slightly dark(‘r. otli<*rwise ('olor 
uniform. 

C?olor in alcohol. Uniform brown with scattered round whitish spots 
on head, about 30 on t^ach side and 4 or o showing indistinctly on 
shoulders, above lateral line, tins dark brown, uniform, tlie p(*(doraIs a 
sliade le.4s dusky. 

Type is Xo. 1^108 from Butuan Bay, Mindanao, P. 1.. “(it) Ki^ptemher, 
11)08, Length, 380 xnilliineters. 

This species is related to 7i\ commandelirna Day hut dilEcrs in several 
respects, being more elongate and having a longer maxillary, a slightly 
. ditferent arrangement (jF opercular spines, and a differemi (‘(dor ]>att(M'u. 
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Family ILEMFLrU.E. 

Plectorhynchus doanei s[>. aov. 

ll(‘a(! ; <lo]>th 'i.-lO; ilorsal XL -(K ana! ill, S; sc^ales about T5: (>4 

pores m latiirai line: about ;>() seales in vertical series: eye 3; snout 3: 
iiit(‘rorl)ital Sj)a(‘(^ 1 : mnxillar\ 3.75, sc^nrcely reaeliiipa* to anterior margin 
of eye; mandible 

Body is oblong, conipressed, the up]>er (uitliiie with iiuuli strouu:(*r 
eitJ've than lower, the greatest. <lepth is at origin of veiitrals. Depth of 
(^idai ])e(hiiicle in liead, its lengtii 1.80. 

''File anterior ])rollle frojti origin of (h)rsal tt) end of snout is a stnmg 
curve, the snout liowever is almost straiglit and at an angle of more than 
LT'. Moutli small, ]i[>s thick, with fold. Teetli of upper jaw mostly 
anterior in several rows, small, sharj) pointed. Teeth of lower jaw 
similar, exeept that those on sides of jaws are in single series. X'O teeth 
on vouun* or |)alatiii<*. Posterior margin of ]>reopercle rather strongly 
(kaiticnlaie. A railuu* deep notcli on poshwior niargiii of opercle. Gill 
o})cnings wide, being ean'ied forward to below anterior margin of eye. 
(Jill rakers short, (iiu‘, almost luiir-like. on lower limb. Pseudobraiichia 
present. Entire body and head, including also bases of all tlie soft fins 
('overecl with liu(‘ cttmoid scales. Origin, <d* dorsal midway between tip 
of snout and baso of sixth dorsal ray. Hie third or fourth spine longest. 
l.7'5 in head, the eighth, ninth and tenth si)ines are shorter than the first 
spine, being less than length of snout, Longost dorsal ray 1.35 in bea<l. 
Origin of anal midway between end of last caudal vertebra and the 
middle of base of ])ectorals, its bas(^ ‘2.50 in head, its second spine is 
much the loiig(‘st and strongest, its length 1.75. in head, tlie longest ray 
1.40 in head. Caudal forked, l.l in head, its IoIk-s rounded; ventrals 
nearer to angle of mouth than to anal, their length 1.10 in head ; pectorals 
e({ual to head. 

(lolor in life ormige I'ed wilh about 7 large wliih* areas inargint'tl \\itli 
black, the anierior om <»ecu{)u*s the siinut. ilie seeond the nuchal 
region, extending <lown .io opereles on each side hui noi (o base ot dorsal, 
tlie third occui)ies a region from origin of gill openings to, and including 
])fist‘ of ventrals and obliipiely up t<» eye, there is a scpiare red band in 
the middle of (his area aeross the thorax. There is a dark oeiilar hand 
about width of ev{‘ down from eye around base oi hnver jaw. tiie iourlii 
wliite area is a round Sj)ot bade of, and alawe, ))aso ol pectorals, the fifth 
is below seventh to ninth dorsal spines and ineludes these spines, du* 
sixth just above and includes ihv origin of anal, tlie seventh is, an 
oblitiue white ring occupying the outer two-thirds of caudal ped,uncli‘. 
The posterior two-tliirds of caudal is white with an oblong dusky patch 
on each lobe, the sixtli and seventh white areas have an indistinct round 
duskv spot in the center. The soft dorsal is dusky with margins of 
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rays white and a white spot near middle of tin. Anal is duvsky at base, 
broadly margined with white^ with some diusky blotches at tip. Ventrals 
black, with a wliite spot on anterior ray. Pectorals black with white tips. 

Color in alcohol similar to above, except that the orange fades into a 
light brown, the black margins to the while areas romaiTi veiy distinct. 

Type is No. 4700 from Sitanki Island, Jolo Art*hipelag(>, la duly, 
1908; length, 40 millimeters; also a spetdmon No. KvOb from Caga- 
yan, Mindanao. 

Family THEEAPONlDyFl. Thu Onmis. 

Dentex filiform Is Seiile, sp. aov. Plate IX. 

Head 8.75; depth 4.15; dorsal X, 9; anal 111, 7 ; scales 8--47-l(>; eye 
3 in head; snout 3.10; interorbital space equal to eye; maxillary 3; 
mandible 2.35; pectorals 1.25 in head; ventrals 1.30; depth of caudal 
pedimole 3. 

Body nK'derjiiely elongate, oblong, compressed, of about equal depth at 
origin of pector<ds and at anal pore; least depth of caudal peduncle 3 
in head. 

Head somewiiat conical, tho profile from nape to snout evenly curved, 
‘the intcrorhital space is moderately convex. Greatest width of head 
1.85 in its length. Snout rounded, its width at anterior nostril equal 
to its length; jaws equal, the upper moderately pj’olractile, each jaw 
with a rather wide fold or lip. Maxillary fully liiddcn excicpt at its ti]), 
premaxillary scarcely reaching to eye, preorbital iiottdied at angle of jaw, 
its width at this point equal to pupil, no spine on its posterior margin. 
Low’er jaw with two distinct pores on eacli side, mouth wide, slightly 
oblique. Curved canines in each jaw, with patches of inner villiforin 
teeth anteriorlv, liiu fourth anterior canine of upper jaw largest. No 
teeth on vomer, palatine, <u‘ tongue. PnK)perclc fully scu-raled, opcrclo 
with a single rather distinct spine; liv(j rows of largo sc.-dcs on cheeks. 
Head, except snout, preorbiial, and under jaw, rully .scaled. Gill 
opening wide, being carried forward to a line with middle of eye. Gill 
rakers consisting of short, thick asperitos, about 4 on lower liml). 
Pseudobranchia present. Eyes quite large. 

Seales small and ctenoid, the rows running horizontally on upper third 
of fish and obliquely below, body fully scaled; five distinct rows of seal<?s 
on cheeks with the addition of a few scattered scales at margin of orbit. 

Dorsal fin continuous, the spines weak, the fourth and fifth spines the 
longest, 2.50 in head, the longest ray 1.95 in head, the fin is provided 
' with a distinct groove into which it fits, its origin is directly above the 
axil, of pectoral: Origin of anal on a line with base of second dorsal 
yay . ^d is inidway between end of caudal vertebra and origin of ventrals, 

; the spines are, graduated, the third being, 3.75 in head, longest ray 
ha^ pf i.9ft ih headv Origin of yentrals, slightly nearer tip of 
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snout than origin oJ; anal, its length 1.30 in head. Pectorals LOO in 
head, caudal forked \vith the outer rays of upper lobe filliform, its length 
2.35 of body, the lower lobe 1.30 in head. 

C'Olor in alcohol yellowish, a wide brown band slightly less than width 
of eye, occupies tlio middle of sides from eye to caudal. A yellowish 
area above this bajid, tlie entire upper portion brown, a round dusky 
dot at posterior end of lateral line, snout dark brown, adhere is a slight 
indication of an additional but very indisiinet dusky band on upper 
sides of belly fading out posteriorly. Fins all uniform, yellowisli white 
without markings. 

Type is jSTo, 1i 55 Irom Surigao, Mindanao, P. L taken 11 Sejitember, 
1007. Length, 130 millimeters. 

Family LJJTIKNIBM, The Snappers. 

Lutianus orientalis Seale, sp. nov. (Mayamaya.) 

Head 2.76; depth 3,80; dorsal X, 14; anal HI, 8; scales 8-51-14; 
eye 3.75; snout 3.10; interorbital 5.25; maxillary 2.30, ending under 
anterior third of pupil; iuaiidil)le j.l5 ending on a line with posterior 
margin of pupil; pectorals 1.30; venirals 1.55. 

Body oblong, compressed, the greatest depth at origin of spinous 
dorsal, 4^1ie npper outline from axil of dorsal to eye is an even curve: 
outline of liead at eyes slightly concave. The lower profile from anal 
to chin is ahnost straight, the lower Jaw being at a low' angle. The 
length of the caudal peduncle is 1.80 in head, its greatest depth 1.35 in 
its length. Inttu-orbital space slightly convex, a median ridge along its 
center ; snout conical ; width of preorbital but slightly greater than pupil. 
Jaws equal- Teeth consisting of villiform bands with outer row* of 
curved canines, and a very long and strong anterior canine on each side 
of upper jaw. Teeth on. vomer and palatine, none on tongue. A very 
shallow i)reoperculcH‘ iiotdi, no opercular knob, opercle ending in a flat 
spine, dill oponiJigs wide, ending inuier anterior imjrgin of eyo. Gill 
rjikers of modcraio length, sluirp-i)ointed, ten c»n lower limb, the longest 
about equal to pupil. Pseudobraiichia present. Body fully scaled, 
cheeks, nape and oporcles scaled, soft doi-sal, caudal, anal and pectoral 
scaled at base. 

Origin of dorsal above axil of pectoral, the fourth spine the longest, 
3.50 in length; longest dorsal ray 2.30 in head; second anal spmo 
sliglitly the longest, 2.75 in head; longest anal ray 2,10 in head. Origin 
of anal under second dorsal ray ; origin of ventrals, midway between tip 
of snout and fourth anal ray, their spine only about half length of rays. 
Pectorals not reaching to anal, Ventrals extend to anal pore. Caudal 
scarcely emarginate, its length 1.35 iii head. 

Color in life yellow, darker above, four wide black longitudinal stripes 
of almost the width of pupil at their median point, the first from snout 



tln-mig]i inlci’orliital ppaw! lo iRwlofior lias(! of Hpinoim dorsal. Socoiul 
from posterior margin of eyi! to base of soft dorsal. 'I’ldrd from tip of 
snout throng]) eyo lo u])})or base of eaudiil, a birgo lilack o\at(‘ sjxjt in 
this line and extending above it, below the anterior portion of soft dorsal. 
Fourth from snborbital to lower bas(‘ of eandal llirongb lli(> upper axil 
of pectoral, there is a sliglit dusky wash on tips id' spinous dorsal and 
caudal, othm-wi.se tins yellowish while. 

(k)lor in alcohol similar to al)ovi' except the lines on lop of head do not 
show, and the general color is dull yellowish whil(>. brownish above with 
the black lines and black blotch showing very distinct I v. 

Pour specimens: type is No. 3301 finm Linibones Cove, Island of 
Luzon, P. T. Length, 0,'i millimeters, 14 dannary. 1908. The three 
additional specimens are from Balabac Island, P. I. 

'I'his fisli was called L. ;•//.«<■/(■ hy Jordan & Koale and L. rjuinc/ui- 
hneutua hy Jordan Jlichanlson. Day gives it as the young of L. 
rlirysoiwnia. but we have spc-ciiuens of rh rytiotawa and tliere is no doubt 
ol it being a diirereni tisb. 1 have e.xandned sja-cimons of the two 
former species in the Stanford Pniversity ('(dleetion iiml find it can not 
he classed with either. 

Family SPAKIIXE. The Porgies. 

Lethrinus cutambi “ Seale sp. nov. Plate X. (futamlmk.) 

Plead f3, deptli,, 3, j 5 : dorsal X., 9: anal III, 8: scah^s 0 — 15—10 ; eve 4: 
snout 3, width of maxillary at symphysis almost e(|ua.! lo pu])il ; its length 
3.75 in head: mamlihle 3.-I5: width of preoi’hibd 3.95: peetorals 1.30; 
veiitrals ]..5(i; inlerorbital space l.IO in ey('. 

^ _ Body oblong compressed, the greatest depih li(‘ing at origin of ventrals. 
Ihe upper outline ol body Irom occiput lo a.xil of dorsal is an even curve, 
the forehead in front of eye is slightly convex while the snout is decidedly 
concave, tlie lower outline of Imdy rmu'h less curved than upper; the 
bwer jaw being very slightly ohiiciue. 'I’he length of the caudal j)edunc]e 
IS 3 m head, its median whilh is .‘{.50 in its length, while its depth is 
l.oO in its length. 

Greatest depth of head slightly less than its length, its greatest widlli 
2.20 in its lengA: interorbital space convex. Snout is elongate, its 
median, width being about 2 in its length, nostrils some distance apart, 
die anterior one with membranous flap. Mouth large, the lips with 
thick mmhranous folds. The upper jaw strongly protractile. Teeth 
of upper jaw consisting of a single row of about six conical molars 
without cusps on eacli side, with small conical canine-like teetli anteriorly 
Mid with four enlarged outer canines in front. Lower jaw with about 
sight conical molars without cusps, and small canines, anteriorly, two 
eftjlaiged outer, canines on each side in front. .No teeth on vomer, 

i;' . ^ the'native. name of this fish. 



NEW SPECIES OF PHILIPPINE FISHES. 


515 


palatine oi* tongue. The jaws an' eqiiah the iiiaxiilarv ends en a line with 
anterior nostril, its end is fully hidden h\ preorbital. Tlie inandihle 
ends on a line with ])ostc*rior nosii*il. Gill openings are of moderate size 
being carried forward lo a line with middle of eye. Gill rakers arc 
thick and short 5 on lower liinh, the longest ahoiit one-fourth of pupil. 
Psendobrancli ia [)i'esont. 

Body fully eovert'd with ratiu'r large s!uooth scales wliicdi are very 
slightly rientieulah^ on margins. Fins are unsealed, except pectorals 
which are sligldly sc^alcMl at base. Head is naked except on opercles, 
with a small ])aleh of scales behind and posterior to ilie eye. another 
small ])atch posterior to. and slightly above eye. 

Origin of dorsal is one s])ine anterior to a line with axil of pectorals; 
fouidh dorsal spine the longest, o in head, the spines received into 
a sheatly, longest dorsal ray 2.50 in head. 

The second anal spine is strongest, the third is the longest being 3.10 
in. head,, longest anal ray 2.75, origin of anal is on a line with the second 
dorsal ray. Origin of ventrals midway between tip of snout and fifth 
anal ray. Tip <»f ventrals reaching to anal poix^. Pectorals extend to 
a line with origin of anal. Ganclal deeply emargiuate. its length 1.25 
in head, its shortest ray 2.10 in head. 

Color in life rather a dark greenish with 7 or (S irregular dark('r 
vertical bars over hack and <lown on sides. Vertical fins marked with 
bars of dark grexm. 

Color in alcohol yellowish, with slight shades of greenish, about S 
iiTegular darker greenisli bam extending over l)ack and down on sides 
to ventral suid'aee. tiieso bars much loss tlian the interspaces, the bands 
are more or h'ss broken at the lateral line but are continuous below it^, 
there is on ilu' st'coiid of ihest’ bands aimvt' middle of pectorals an<l 
below tbo lateral line an intensified dusky area or blotcdi, scarcely distinct 
from t'oloriiig of lainds. Head is bTOwnisli wdth tint of green, there 
is a darker band easily overlooked, from lower half of eye down to 
postmor end of mandilde: po.'Sterior margin of opercle darker. A 
darker gre(ui lim* at base of pectorals. A mottling of darker green tm 
the membrane at, base of each dorsal spine, eaeli ray of soft dorsal and 
anal is crossed hy one or two darker green blot ehes. Caudal has three 
or four darker green vertical bam. Ventrals are erosse<l by three bars 
of darker green, pectorals white. 

Type is No. 4678, taken at JSitanki Island, Jolo Archipelago, P. I., 
11 rinly, 1908. Length, 210 millimeter. Cotype No. 4680. 

Lethrinus atkinsoni Eealo, sp. iiov. Plate XI. (Cutambak.) 

Head 2.90; de])th 2.50; dorsal X, 9; anal III, 8; scales 5-48-13; 
eye 3; snout 2; interorbital space 1.45 in eye (bony part only measured) ; 
maxillary^ 2.50 in head; mandible 2.10; pectorals equal to head; 
ventrals 1.45. 
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Body is oblong, compressed, rather deep, greatest depth at origin of 
ventrals. The upper outline is an even curve to the anterior margin 
of eye, it is slightly more convex from tins point, Uic practically 
straight snout extends down to the protractile upper lip, at an angle 
slightly greater than 45®. Lower outline from anal to tip of snout 
forming a low even curve, the lower jaw being hut slightly t>blicpXG. The 
depth of caudal peduncle is 1.50 in its length, its median width is 3 in 
its length, while its length is 2 in head. Ureatcst depth of head equals 
its length, its greatest width 2 in length; intcrorhital space slightly 
convex. Outline of snout almost straiglil, excluding the [>rotraciile upper 
jaw; width of upper lip at symphysis 2.50 in pupil; maxillary ends 
slightly posterior to anterior nostril; the mandible ends on a line with 
anterior margin of eye. Eye is large, 1.50 in vsnoiit. Ih'eorhital 2.50 in 
head, jaws oqual. Teetli of upper jaw consisting on each side of three 
large molars, two of wliicli have cusps, five conical teeth, . and two large 
curved anterior ttanincs, also a paUdi of iiunntc tcoili in anterior of jaw', 
behind the canines. Luwei’ Jaw on each hide with foiu' large molars, 
three of whicli are hiscuspid, fi\e conical teeth, two canines, and a patch 
of minute teeth jxxst inside the curved anterior canines. jNTo teeth on 
vomer or [jahifiii(‘s. opcrele ends in a flat spinc3 and has a rather broad 
yellow membranous margin. 

Gill openings end on a line with middle of eye, the gill rakers are 
short, thick and blunt, four on lower limb, tlie longest loss than one- 
foiirtli of jjupil. Pseudobranehia present. 

Body entirely covered with large vsmooth scales wdiioh are slightly 
denticulate on margins; head naked except on opeivlos and a small patch 
of scales behind and above eye. The spinous dorsal w'luiii collapsed is 
fully hidden in scaly sheath. Fins not Bc;aled except base of pectorals 
and caudal. Origin of dorsal is directly above axil of pc^ctoral, its fourth 
to fifth spines uj^e longest, 2,75 in head. Longest dorsal ray 2.25 in head. 
Origin of anal is over second dorsal ray, its third spine is the longest, 
3.25 in head, tlie second spine is strongest. Longest, anal ray 2.75 in 
head. Origin of ventrals midway between tip of snout and posterior 
axil of, anal. Tips of ventrals reach to anal pore. Tips of pectorals 
extend to base of anal. Caudals deeply emarginate, its longest lobe 
1.20 in head, its shortest ray 2.30. 

Color in life yellow^, with slight W’ash of grayisli, fins immaculate, 
except ventrals which have dusky tips and caudal which is w'^ashed with 
yellow. 

Color in alcohoL whitish, slightly grayish drab above; the middle of 
each row of scales darker, making 4 or 5 narrow longitudinal lines 
a^ve the lateral line, these rows follow the curvature of the back.. A 
l^ge, rather iadiatinct ; oblong dusky .blotch between the pectoral and 
later^lj liiae, .base and upper axil of pectoral grayish. The fins are white. 
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uxirnarked except the iip])ei’ surface of the first ray of pectorals which is 
gray, and the veutrals, which have some dusky on their posterior third. 

Type is No. 5080 taken at Balabac Island, P. T., Tj August, 1908. 
Length, 220 millimeters. 

Family POMACENTRIB^E. The Damsel-fishes. 

Pomacentrus tropicus iSeale, sp. nor. Plate XIl. fig. 1. (Daiiigsaiiasa.i 

Hoad 3; deptli 1.95: dorsal XIII, 11; anal II, 14; scales 24, eighteen 
pores in lateral line, 12 in Vertical series; eje 3 in head; snout 3.75; 
interorbital space 2.75 ; maxillaiw 3.50; mandible 3.10; pectorals equal to 
head posterior to nostril; vontrals slightly longer than pectorals; depth 
of caudal peduncle 2,10. 

Body oblong, compressed, its greatest depth at origin of ventrals, this 
depth being considerably greater than at origin of anal. Depth of caudal 
peduncle greater than its length. 

Anterior profile from origin of doi*sal to tip of snout, is strongly 
rounded with a very slight constriction on nuchal region. Lower profile 
not quite so strongly rounded as upper, jaws when closed are equal. 
Interorbital space evenly convex. Oreaiest widlli of head 1.50 in its 
greatcisl; dc]dli. Snout rounded, its median v/ultli being a tliird le^s than 
its (lf‘i>rn, ils width considerable greater than its length, mnnerous small 
])ores on to]) of snout and on orbital ring. Preopercle sli'ongly denticu- 
late, narrow but becoming abrupily wide under anterior maigin of orbir. 
this wide portion (mdiiig f)osteriorIy below in one or more .sn-mig spines, 
its anterior margin willi a shallow notch ; widtli of preorbital, at angle of 
mouth, 2 in eye, width ])elow middle of eye, 1.50 in pupil. Maxillary 
scjarcely extending to tlie antoiior margin of orbit; mandible ending 
under anterior margin of orbit. Teeth in a single row in jaws. They 
are ratlier strong and inr'isor-lilce, 18 on oach side of upper jaw; no 
teeth on vomer or paJaline. Gill openings wide, carried foinvard to 
below anterior margin of eye. Gill rakers moderately strong, toothed 
on their inner side, about 12 on lower limb. 

Body and head scaled, no scales on orbital ring. All fins except 
ventrals more ov less scaled ; strong scaly sheaths at base of dorsal and 
anal^ The scales are smooth with finely ctenoid margins, those on 
median porjtion of aides largest. Tliree rows of scales on oporcle with a 
few additional small scales on lower margin. Eight scales bniwoon 
dorsal and head, about 14 series on top of head. 

Origin of dorsal fin midway between tip of snout and base of twelfth 
donsal spine, the median spines of tlie fin are longest, the first spine is 
1.25 in eye, the eighth is 2 in head, ^ the thirteenth is 2.10 in head. The 
soft dorsal is pointed, its longest rat 1.50 in head. Anal similar to soft 
dorsal, the second spine is 2 in head, the longest ray equal to length of 
head posterior of the nostril. Origin of first anal spine is under the 



orijiriii ol* the Jiinth spino of dorsal, (d‘ aiud is nuu'li neaivr origin of 

ventruls tliaii to hast* of ('aiidaL in fard, iho dislanc'O Uohvoon origin of 
vontrals and anal is <*onsi<ioral)ly loss than base of anal. Origin of ventral 
is midway botwoon anal [)or(‘ anti a vt*rii<*al lin(‘ with post(M*ior margin of 
iris, the ventral rays are more or loss j)roIongt‘d and (ilainentoiis, rt^aohing 
to the origin of anal. Origin of [)(‘etorals is slightly anierior to origin of 
ventrals. Oaiulal rather long and sharp-pointed, st-an-t^ly (onarginato, the 
upper lo])e tlie longto*, ludng longer ihan head. 

Oolor in aleohol similar to life color exco|>i less bright lading orange 
yellow with a slight brownish wash on top td' head, fading on shoulders 
int<» the yellow body t^olor, A blue line Ixdow twt^ on preo|)erc'l{‘, somt‘ 
bine spots on opercdo, a ])Iuc lint* on sitlt? of snt)ut, a hint* line from 
t^acli side of belly out onto the anal fin where it forms a subinarginal blue 
band, the tips of the anterior anal rays being black, a narrow black tip 
to spinous dorsal, otherwise tins all hrighi vtdiow. A black dot at origin 
of'hncrai line, aimiber in upptn- axil of pectoral fin, lips dusky. 

'Fype is X(». ll.*)! frtmi Sitanki IslaiuL Jolo Artbiptdago. Taken liy 
(’. t'aiionizadtj anti the writer IT) duly, Uh)8. Ltniglh, T-Mi millimeters 
Five eotypes No. 4T;3t) were taken a I the same firnc and [)Iaco. 

This species is related tti PoiHorrulnis impel Kvto’niann and St^ale but 
the coloring is dififerent and the relative loeation td* (he anal and ventral 
tins is quite different. It is also reiaftxl to I\ nioh(rrensl>i Blocker, but 
has larger scales and a sharji-poinfcd caudal, with thi‘ additional dif- 
ferences in color markings. 

Pomacentrus etongatus J^oaJc, sp. iiov. Plate XJ I, iig. 2. 

Head 3.50: depth 2.15; dorsal XllI, 14; anal 11^, 15; scales 28, 18 
pores in lateral line, 14 scales in vertical series; eye 3.10 in liead; 
snout 3.40: inlerorbital spact^ 3; maxillary 3.40; mandible 3; pectoral 
equal to head: ventrals longto* than h(‘ad ; tlepth of caudal peduncle 2. 

Body oblong, com])resst*(I, rather tihmgatc ftn* (his family. ('Jrcalt^si 
depth in middle of ))otlY. Depth of caudal j)cdun<de a. fourfli gi’t‘.ater 
than its length. 

.interior profile from doraal iin to snout evcJily curved and about et^ual 
to curve of thorax and chin. Intcrorhital space convex. Snout rounded, 
its median width being slightly less titan its JengtJi. Orbital ring strongly 
toothed, unsealed, very narrow below pupil, becoming wider under anterior 
of eye, its width at angle of mouth 2 in eye. A rather strong spine at 
posterior margin of this wide portion. Preopercle denticulate. Mouth 
small Maxillary ending under anterior margin of orbit. Mandible 
ending tinder anterior margin of pupil. Teeth in two series the second 
being;, smaller and less’ securely fixed and alternating with those of the 
aptetior series: Gill openings lai^e, being carried forward to below 
I a:nto;p,pr .mrgijt of orbit. Gill rakers slender, abo\it .14 on lower limb. 

! body and 'heady except orbital ring and chin. 
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Four rows ol' scales oil preopercle. the lower row consisting ot tliree or 
lour small sc-ah^s. All lines, except ventrals, more or less sealeil, dorsal 
and anal with high scaly sheath. 

Origin of <lorsal midway between lip of snout and base of lltli dorsal 
spine, the vSpinos iiu*i-easing in length [)osterioiiy, aatorior spine equal 
to orbit, posterior spine l.d5 in head. Soft dorsal, eaudal, and anal 
shai']) pointed, tlie caudal seaivcdy oinarginate. the upper lobe the longest. 
Second anal spine 1.05 in head. Longest rays of anal equal to rays of 
soft dorsal, 1.10 in head. Origin of anal is on a line with base of loth 
dorsal spine, and is l)ut slightly nearer origin of veiitrals than to end of 
eaudal vertebra. Origin of ventrals laidwav between anal and angle 
of jaw. 

Color in life brown, lK‘eoniiiig lighita* on eaudal peduiu-le. some blue 
lines on clieeks ami top of liead. 

Color in alcohol is a reddish brown, shading into yellovy on eaudal 
peduncle, the caudal yellow, with a very slight wash of dusky. Distinct 
l)lue lines of less width than pupil uniting on top of snout extend 
back to about origin of lateral line at top of eye. Aiiotlier from anterior 
of eye to middle of maxillary. A few blue dots on cheeks, A black dot 
at origin of lateral line. Inner axil of pectorals wlutish, giving a more 
or less distinct white dot in upper axil of iin, pecionils gravihli, vcnlraL 
black, other lias similar to color of body except the yedlow caudal. 

Type is Xo. collected by the writer and (A Cauonizado at 

bimbones Cove at tin* entrance to Manila Bay, Luzon, P. 1., 14 January, 
H)08. Length, Lio millittudcrs. Two cotypes weiv takmi at same lime 
and place, Nos. and 

This species is [\ tniitmUm of Bleeker, Alias, ilg. d, which we 
believe to be distinct from the original /^ frilinvahi^'^ FlneabiM-g. 

Pomacentrus suluensis SeaU*. sp. nov. 

Mead d; depth 2.10: tlorsal A III, Id; anal If, 14: scales 25. nineieen 
pores ill lai(M'dI line, 12 scales in vertical series: ev(‘ :> in head: snout 
3.55; iiiterorhital spac(‘ »’).20; maxillaiy 3*. mandi’nli^ 2; pt'ciorals l.ln 
in head; vcmtrals ahoul e<(ual to bend; <lepth of t*audal peduncle 1.15 
in head. 

Body is oblong, comprt‘sse(I, the greatest depth being in the middle of 
body; upper ami hiwer anicriur proiiles from base of dorsal and base 
of ventrals to snout aiv equal low curves, making the head rather sharp 
pointed- Depth of caudal pctluncle slightly greater than its length. The 
top of head is almost a straight line from dorsal to snout, the curve being 
very low. Interorbital space slightly convex, median width of snout 
slightly greater tlian its length; two low ridges on up])er side of snout; 
preoperolo denticulate. Orbital ring entirely snioollt aud unsc*aled, its 
width at angle of mouth about equal to pupil ; snborbital very narrow, 
less than one-half of pupil. ^laxillary scarcely extends to anterior margin 



520 


SJBALK. 


of eye: ]iiant1ible eiidin.i»- muler anterior margin of nyo, tlin lower jaw 
slightly tlie longest. lYeth railier strong, in two series, the second 
alternating with tliose of first series. 

pTill openings wide, carried forward to ixdow anUirior margin of orbit, 
gill rakers sharj)-])oiiitecl, rather long, alxmt 18 on lower limb. 

Body entirely covered with ctenoid scales. Ail tlu‘ fins (‘xiu^pt ventrals 
more or less scaled. Largo scaly sheaths at dorsal and anal, tliree rows 
of scales on prooperclo. 

Origin of dorsal fin midway between tif> of snout and base of last 
dorsal spine, the median dorsal spines are longest, being 2 in head. 
Longest dorsal ray about equal to longest anal ray, being l.riO in lioad ; 
dorsal, anal, and caudal sharp-pointed, caudal scarcely emarginate. 
Origin of anal under ])ase of eleventh dorsal s])ine, being neai’cr origin of 
ventrals than to base of caudal. Origin of ventrals midway between 
anal and a vertical line with anterior margin of pupil, (.laudal equal 
to length of lioad. 

Color in life yellowish white, with iwo reddish brown vcrli(‘al areas, one 
occuping tlie mitire head, its posterior liordin* from origin of dorsal to 
origin of ventrals, the second is from sixth dorsal spine to base of si.xth 
soft dorsal ray down on sides to anterior half of anal fin. A large black 
yellow-edged ocxdhis on the last four spines, nMnaindcn* fv|' soft dorsal and 
caudal are yellowish white, the anal is bright >(>1 low. sonu^ ])\irplish on its 
anterior part. Ventrals white wii}\ some piirplislt anteriorly ; no spot in 
axil of ])eetorai or at origin of lateral line. 

^ Color in alcohol similar to above, but the inuplish on anal more 
distinct, forming a dusky anterior border to iin. 

Type is No. Secured by ilie writer and C. Canon izado at the 

Island of Sitanki, Jolo Ardiipelago, 12 July, 1908. T.ongth milli- 
meters. 

This species is related to P. noUipUihfihuus .Hlecktn’ ])ui ditrefs con- 
siderably in the color markings and in having proorbilal strongly serrated, 
the anal fin shar]>-pointed and the black spot above opercailum absent. 

Abudefduf coracinus Seale, sp. nov. Plate XIU. 

Head 3.60; depth 2; dorsal XIII, 14; anal iJ, 13; scales 21 ^ 18 pores 
in lateral line whidi ends under middle of soft dorsal, 14 scales in vertical 
series; eye 3.50; snout 3.10; interorbital space 2.50; maxillary 3.25; 
mandible 3; pectorals 1.10; ventrals longer than head, 3.15 in length, 
caudal peduncle 1.60 in head. 

Body is oblong^ compressed, its depth is about the same at origin of 
ventrals as at origin of anal, depth of caudal peduncle is slightlv greater 
titan its length.. 

Head is evenly rounded. The jaws when closed are equal,, The 
greatest mdth of head is, 1.75 in ite greatest depth, the profile both from 
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ihe oiiiLifin of florsd to snout and from origin of veiitrals to snout is a 
low oven oiir\(‘. The intororlutal space is slightly and evenly convex. 
The snout is loiiniled, its depth at nostril hoiiig greater than its width. 
Preor])iial is ralluu- wide and unsealed; the anterior margin not notched, 
its width at angle of jaw 1.50 in orbit, its width l)elow middle of eye 
very little less titan its angle. Maxillary ending on a line midway 
between posteriitr nostril and anterior margin of eye. d'lui end of 
mandible not reacljing to orbit. Teeth in a single series in jaws, rather 
strong; fixed, almost conical; and with a sliglit curve, 2o on each side of 
lower jaw. iSTo te(‘th on vomer or palatine. Gill openings large; ending 
on a line slightly anterior to orbit. Gill rakers slender and j)ointed; the 
longest about equal to pupil, 1-1 on lower limb. 

Scales covering etiiire body and head except the orbital ring, maxillary, 
and mandibles: the scales are large smooth with their margins finely 
ctenoid. Fins scaled, except the ventrals; a liigli scaly sheath to dorsals 
and anal. ' A large axillary scale at ventrals; scales largest on the median 
anterior ])jirl. of Isody; Mtiall scales at base of lins and thorax. Six scales 
between origin of (hnsal and head and about 13 {?eries on top of head. 
Two rows of large scales on the preopeirde with two or three small scales 
on its lower margin. 

Origin of dorsal lin about the width of eye posterior to 2 >ectoral axil; 
the first spine being midway between tip of snout and origin of twelfth 
dorsal spine, the s})ines gradually increase in length posteriorly; the first 
spine being 1.30 iu (ye while the last 2 in head (measured to base of 
scaly sheath). Soft dorsal rounded, its longest ray 1.25 in head. The 
final is similar in shape to soft dorsal, its second spine is 2 in head, the 
longest ray is alj(»ni e(|nal to longest ray of soft dorsal; origin of second 
anal spine on a liiui with base of 13th dorsal spine, being midway between 
end of caudal \t*ri(*bra and origin of ventrals, tlie first anal spine is quite 
a lilllo in advam*o nf the second. Origin of ventrals midway between 
first anal spine and tip of snout; ventrals are slightly filamentous at tip 
but do not quite reach to anal pore. Pectr^rals are rottnded; the width 
of their base being 2.50 in tlieir lengtli. Caudal rounded; scarcely 
emarginate, the upper lobe the longer, being about equal to length of 
head. 

Color in life uniform dark brown or blackish. 

Color in alcohol olivaceous black, Jins black, opercular flap black. A 
black dot at axil of pectorals. No ocelli anywhere. 

Type is No, 4908. A specimen 133 millimeters in lengtli taken by 
the writer and 0. Oanonizado at Sitanki Island, Jolo Archipelago, 18 
July, 1908, 

This species ^'ery closely resembles A. inala^ but is easily distinguished 
by the naked orbital ring 
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j-’iunily LABIfllLE. 

Halichoeres iris Scale, sp. luiv. 

Head ^‘110 (ineasiir(‘(l to (‘iid of ojHMVular lhi[)) : d(‘j)lh d: dorsal IX, 
18; anal 11, 11; scales I8i in vertical series; ev(* l,o0 in Inaul ; snout 
intei orbital klO; maxillary 1.50; mandil)h‘ 8. 

Body ol)Ion«‘, eoinj)resse<l, the upper ami !o\V(‘r oidiiiUK (‘V(*nly ('iirv(‘(l 
to tlie rather pointed head ami snoiil. l)(‘ptl) of c'audal p(‘diint'l(* ’2.1 
in head, its lejigih 8 in lK‘ad. Mouth rather small, the jaws (‘(jual, the 
upper jaw protractile, ujjper lip with wide fold, lower lip with fold h‘^s 
developed. Teetli in a ^inii'le seri(‘s in (wdi jaw, the ant(M’ior oiu‘s eonsist- 
ing’ of enlar;^x‘«l j)rojeeting eauines; they graduate* in si7.e poshudorly. 
Xo eanines at angle of jaws. No teeth on vomer or palatines. Hill 
opiaiings extend forward to liiu* with angle of preopeix'h*. ftill rak<*rs 
small, Hiie-])ointo<l, about 18 on lower limb. 

Body eov(‘ied witli large smooth sc^ales, whieh are iniicii snialh*r on 
tliorax. Head (‘ntir(‘ly nak(Ml, lins unsealed, (‘\c(*pl a low at bast* of 
dorsal ajid anal, and ])asal half of eaudal. !jat(*ral liru* eontinnmis. 

The dorsal spines aie short and pungent, tlu* origin of the lin is midway 
between tip of snout and base of sixth dorsal ray. tin* longt‘si s])ine about 
4.25 in head, the longest ray 8. ('audal is dightly liimiK*, il*^ lengih 
1.85 ill head. Origin of anal midway heiw(‘en the (*nd of last caudal 
vertebra and the posterior margin of hard ope.rele, being on a line with 
the base ot third dorsal ray^ its base is 1.20 in head, its second spine is 
longest, 8.25 in head, its longt*st ray 2.50. Origin of v(‘ntrals slightly 
nearer angle (d* mouth than to anal, the length 2.10 in head. Pecdorals 
1.80 in head,, en<ling on a line with ninth seah* of laieral line. 

Color in life. The general color is gix'enish above* and l>luish Ik‘Iow ; 
there an^ sev(*n jmrplish bands over hack which (‘xteuul ohliepu’Iy hack 
and down to about the median line of sieles, tin* anh'rior baud is from 
nuchal region to axil of peeloral, the second from eudgin of dorsal, tliinl 
Irom posterior portion of spinous elorsal, fourth from anterior [lortion 
ot soft dorsal, fifth from middle of soft dorsal, sixth from posterior por- 
tion oi soft dorsal and the sevonlli oven* tlu* middle of ('Uiidal peduncle; 
Iheso bands are almos-t as wide as the inierspaees. The top of head 
and nuchal region are jiurple, there are Ihiuie wide rosy hands tinted witli 
purplish on sides of head, one from posterior of eye to posU‘rior maigiii 
(if operdenear base of pectoral, one from lower portion of oibil to lower 
posterior margin of opcrcles, one from lower anterior margin of oiiiit 
to liehind angle of mouth; these bars are of slightly greater wiilth than 
pupil, the coloring of elmeks between these bars is yellowish, with portions 
shading into orange and greenish, tlie lower jaw and throat blue, base 
of y^I^btorals .purplish, the baee of rays yellow, Spinous dorsal purpHsb 
with deep gr<^, . on base, the, jrarpHsh coloring (extending back as a 
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oradiiating line through the lower half of soft dorsal, general color of 
soft dorsal, pale yellowish, caudal yellowish with tint of green, the uppei 
and lower rays green with the second ray a heavy brownish red. Anal 
pale yellowi>(h, ventrals pinkish, pectorals washed with yellowish at base 

and slightly dusky at tip. . . ■ 

Color in alcohol similar to above, e.Kcept the bluish below fades into 
whitish, the deep green on doraal and between the purple bars fades and 
becomes dull bluish, the stripes on head browii-pniiilish, the anal shows 

a dusky blotch on middle of anterior rays. .> , o 

Type is No. 4582 from Sitanki Island, Jolo x^rchipelago, t. i., ~ 
.July, lh08. Length, 112 millimeters. 


Choerops palawanensis Seale, sp. nov. 

Head 3 ; depth 2.80 ; dorsal XIV, 7 ; anal III, 10 scales 28 ; 11 .scales 
in vertical series; eye 6; snout 2.35 ; interorbital 5.50; cheeks with about 
6 rows of imbricate scales. 

Body oblong, compressed, the upiier outline more roumled than lower. 

Depth of caudal peduncle 2.35 in head. 

Upper profile of head a .strong even curve back to onpn <>1 doi^al. 

Intcrorbital space conve.v. ({rcaiest depth of head 1.14 m • 

mouth rather large, the upper jaw protractile. Lips thick, with tol 
four strong projecting canines in the front ot each ^aw, a eannie at a ^ 
of upper jaw. Posterior margin of preoperelc is htieh lentuuai. 

Lower limb of preoperele naked. Gill 

lino Hliglitly ])ostori()r to eye. (iill rakers thick, shait)-p 

about 8 on lower limb. , i , i uvoMit 

The scales are large and smooth, fully eoveniig head and bodv except 

top of head; snout, Ihnb of preoperele. and chin. Tubules of lateral lino 

'^Xfgi'ordm-sal midway between tip of snout au.l base of T-itl’ '1«sal 
spine, tlio longest spine 3..5(t in head, its podenor rays the .OIlge^t .. 
in head. Base of anal l.lo in head, its posterior ray 2.-0, origin ot ^ 
is midway b(‘1w<vn last caudal vertebra and angle ot preoperele. ^ . g 
of ventrals midway between anal and angle of mouth, the anterior rays 
Immb rem-hing to base of anal. Pectorals 1.2.5. ending on a line 
with" 12Ui scale of lateral line. Caudal slightly lunate, 1.15 m head. 

Color in life. General color brownish above, whitish below, margins 
of the scales drab. An oblong bright yellow patch on sides undm 
posterior third of spinous dorsal, a row of about five hlac ' spo s a ong 
Sfmrdian lino, sidli of head greenish with tint of yelh^x the color bejou 
this is blue a red line back from angle of mouth lna^k^ ic nue ^ 
ftL tw, »ll I0»r greenish line, on rides of snont from e„ to month 

.boot 6 ohliono yellow line, on opeide, ll.ree rrf ^ 

91701~3 
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rofr dorsal. ^largiu of spinous dorsal blue. Anal similar to dorsal 
in color exrepi that the roiiiid red spots tend to foim two or three longi- 
tudinal lines on distal portion of liii. Caudal yellowish green witli 
alternating blue and red dots on sides. Yentrals bine, the webs yellow. 
Pectorals yellow, blue at base with a ring of red. 

Color in alcohol dull light bro^Tt with tint of green,, the golden blotch 
and the black dots on sides show distinctly. Markings of dorsal scarcely 
showing; markings of anal more distinct. Ihe dots being ^^ollow, caudal 
almost uniform greenish witli the slightest trace of markings. 

Type is Xo, o501, from Puerto Prineesa, Palawan Island, P. I., 
August, 190T. Length, ‘235 millimeters. 

Family SGARICHTHYIDiE. 

Caiiyodon rostratus Seale, sp, nov. (Ogos.) 

Head 2.75, measured from tip of opercular flap to tip of upper teeth; 
depth 3: donsal IX, Id: anal III, 9; scales 23: 8-J scales in vertical 
series: eye 7 in head ; snout 2.20; inTerorbital 3.15, two rows of scales on 
ehe*eks, i-he iower !ihib of ]»reo]jeivle being entirely naked: only the 
slightest indiv-aiion of canine leelli ai angle ‘d upper jgiw, none on lower; 
leorii gTL'C-n, rln^ margiiw rrcnulaLe: lips narrow, not covering half of 
either jaw. 

Body oblong (‘onipressc^f. the upper and lower outlines equals the snout 
-s licaTv and d<*ep, the rf-etli large and exposed, giving a blunt appearance 
to the head, ht-pib of , audal peduncle 2.50 in head. 

Depth of i.ei::.'! J.4o in irs lengib, the upper and lower outlines with 
very low angle. Interorbital space convex, (rill openings are carried 
foiward lo boltnv -^ye. Gill takers nuuierDiis, minute and hair-like, 
t^caies large and sinc/Un, 3^ ;TX front of dorsal. Origin of dorsal mid wav 
between tip of teeth and scf'nnd d<^rsa] ray, it? longest spine in 
head, the last i*ay 3.25. (.'audni slightly nmuded in middle, the lower 
ray slightly, produced. Base of anal 1.70 in head, its origin being 
midway between last caudal vertebra and axil of pectoral, its longest 
ray 3, Origin of ventrals slightly nearer to angle of jaw- than to anal, 
their length 2.10 in head. Pectorals 1.50 in head. 

Color in life deep blue-green, more decidedly bluisli on belly, which 
shows three or four longitudinal stripes of darker blue. A yellowish 
area encircles and occupies the entire caudal peduncle. Cheeks washed 
vrith reddish, two darker lines extend back from eye. A red line 
around lips, ^ second red line across base of lower jaw. Dorsal red with 
a green line through center and a deep blue margin. Caudal deep blue, 
with some of the webs washed with red. Base of anal red, the distal two- 
thirds blue. Pech>rals green, the fimt ray blue. Teeth green. 

Gofer in alcohol yellowish shaded with dull brownish. A yellow area 
ooEmpies caudal peduncle, two wide dusky stripes from posterior part 
:pf Cheeks and opereles yellowi^ ex<^pt the upper 

; portion of opereje wl^ch is cros^5 by the > dusky bar. An indistinct line 
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from below angle of jaws aroimd lower lip, dorsal grayisb wl:h yellowisl: 
margin and clouded with dusln,' in center. Caudal yellowish with some 
lighter markings on webs. Anal whitish at l)ase. the distal t^nvu-thirds 
yellowish. Yentrals yellowish, pectorals yellowish, teeth green. 

Type -STo. 2928 from Zamboanga, ^Mindanao. P. I., 10 April , 19uS. 
Length, 215 millimeters. 

Cailyodon hadji' Seale, sp. nov. 

Head 3; depth 2.45; dorsal IX. 9; ana] III. P; scales 24 to end of 
caudal vertebra, 8^- scales in vertical series; eye 5.75 in head; snout 2,60: 
interorbital space about equal to snout: scales on cheeks in three rows, 
the lower row covering the limb of preoperele; lips rather wide covering 
about two-thirds of jaws; each jaw with a strong canine near angle: 
teeth rosy; pectorals 1.30 in head: ventrals 1.75. 

Body oblong, compressed, the upper and lower outlines about evenly 
curved, the head moderately pointed: least depth of caudal peduncle 2,1 
in head, being about equal to its length. 

Greatest depth of head about equal to its length. Tnterorbital space 
convex. Snout not particularly blunt. Lips thin, \nthout folds. Gill 
openings of moderate size, ending anteriorly on a line with posterior 
margin of eye. Gill rakei-s very miuurc, short, hair-like, at leasT 22 oi'. 
lower limb. Pseudobrauchia large. 

Scales large and sniooih. Body and head fully s<.-alcd except slow: ami 
chin. Six scales in front oi dorsal. < Origin of doisal is midway h-^iween 
tip of snout and base of second doi*sai ray. Its longest spine 2.'; 5 Iti head, 
its longest ray 2.75 in head. Ba<e «‘f anal i.2U in head, its origin midway 
between end of cnudal venebra and angle of preoperele, its longesi ray 
about 3 in head, origin of ventrals midway ljctw» or m.'l and angle of 
jaw''s, the jBn not reaching to anal pore. Origin p-,', ■' -l.-vc origin 

of dorsal, its tip on a line with ninth scale of lateral line. Caudal 
slightly lunate, it? longest rays equal to pectoral, the rnid rays 1,50 in 
head. 

Color, in life i.- cldefly pinkish and Idui-h giX'Cn. Tiie 
belly and .sides ladow tbt? median liiir a hriglit pink; each scale 0 !i 

entire side in front of caudal peduncle is margined with pink, upper pan 
of sides and back green, upper half of head reddish brown., caudal 
peduncle blue-green, upper lip bright green with a blue-green line around 
its base, this line is bordered by pink above ftiul to below and 

slightly posterior to eye. Three short blue-green line.- i ad: ate from eye. 
two bacl^ard and one forward. An in*egular-shapfd» 'hr:ght green area 
extends from angle of mouth to below eye and down almost to 
chin. Under lip pink crossed by two deep blue lines, one near margin 
the other near base of lip,* About 8 deep blue spots or dashes on each side 
of throat. A row of deeper green spots along base of dorsal fin. Dorsal 


Hadji=:Moro pilgrim or chief. 
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iiii salmon-red with a broad blue-green border. A row of green spots 
along middle of red portion. Caudal lin pea-green with deep blue uppjer 
and lower margin. Anal fin deep red with outer half blue. Pectoral‘s 
deep blue with 4th to 5th rays bright pink. Tentrals pinkish and 
yellow with anterior ray blue-green. 

Color in spirits uniform dull grayish, whitish on belly, the bright 
greenish irregular area back of angle of mouth shows distinctly. All 
markings of the hns dull but show the general arrangement described 
above, the pectorals are greenish with a darker stripe on second to 
fourth rays. 

Type is Xo. 53G7 from Puerto Princesa, Palawan^ 19 August, 1909. 
Length, 225 millimeters, and cotype 5494 from same locality. 

Callyodon albipunctatus Seale, sp. nov. 

Head 2A5 : deptli 3 ; dorsal IX, 10 ; anal III, 9 ; scales 2-3, 8^ in vertical 
series; eye 5.25: snout 2.50; interorbital 3.25; two rows of scales on 
cheeks; lower limb of preoperele entirely naked; lips narrow, the teeth 
being more than liaif exposed : teeth pinkish. 

Body oblong oonipjvs.«ecL under normal conditions the upper and lower 
'iutlines art* evenly curved: the <nout, however, is very deep, giving a 
hliint a)>pi-araiuv to head. Depth of caudal peduncle 2.75 in head. 
(freate.sr de}>i]i of head 1.35 in its length. Mouth rather large. Teeth 
prominent, no canines. Gill openings carried forward to a line with 
posterior third of eye. Gill rakeiv numerous, minute and hair-like. 
Pseudobranchia large. 

Scales large and smooth, four in front of dorsal. Body and head fully 
scaled except on interorbital space and snout, preopercular limb and 
chin. 

Origin of dorsal midway between tip of teeth and second dorsal ray, 
the longest spine 3.in in head, the longest ray 3.10. Origin of anal 
midway l)etwe€n axil of pectoral and last caudal vertebra, its base 1.75 
in head, its longest ray 3.10. Origin of ventrals midway between angle 
of jaw and anal, their leiigtli 2.10 in head. Pectorals 1.50, caudal 
mnieate. 

Color in life. General color of lower parts pinkish, the scales on upper 
portion of body with greenish bases and margins. About ten distinct 
round white spots on sides usually in pairs at regular intervals, belly with 
slight wash of purplish. Dorsal tin uniform pink. , Caudal uniform pink. 
Anal bluish at base, fading to pink distally. Pectorals and ventrals 
uniform pink, iris golden, snout and chin uniform pink, cheeks with a 
slight tint of bluish. A wide yellowr area surrounding caudal peduncle. 

Color in alcohol gransh, base of scales darker, belly purplish, gape and 
chin and area at base of caudal yellowish. Twelve to fourteen round 
white spots on posterior half of body, iSns uniform grayish green. 

Type is 4876 from ^itanki Island, Jolo Archipelago, P. I., 18, 
July, 19^118-. Length, 170 aaailliiaeters. , 
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Callyodon ogos Seale, sp. nov. 

Head 3.*20 ; deptli '2.^0; dorsal IX. 10: anal III. 0 ; scale.- 22, SI in 
vertical series; eye 5.50 in head; snout 2.85; interorhital 3.15; two rr>w> 
of scales on cheeks: the lower linih of jireoperele nakod ; lip- wide: 
canine tooth at angle of each jatv. 

Body oblong compressed, tlie iijcper and lower outlines evenly curved: 
Iiead rather more pointed than is usual in ^hi^ genu-. Doptli o( caudal 
peduncle somewhat greater than its length, being 2 in head. 

(rreatest depth of liead l.ll in its length. Iiiterorbital rroat-c <-onvex. 
The lips are wide, the upper almost wholly covering the leeth, the 
lower covering more than twm-thirds of lower teeth. The teeth in life 
were rosy. The canine teeth of the lower Jaw’ are largest, those of the 
upper Jaw being rather blunt. Gill rakers tine almost hairdike, short, 
about 26 on low^er limb. Gill openings of moderate width, ending on 
a line with posterior margin of eye. Pseiulobranehia large. 

Seales are large and smooth, body and head are except 

iiiterorbital space, snout, lower limb of ; ebiiu wliivh an? 

naked. Lips thin, w-ithout folds. 

Origin of dorsal midway between tip of snout and base of tir,-t dorsal 
ra 3 % longest spine 2.25 in head, about equal to lonsre«t ray. Base of anal 
1.20 in head, the origin of ilu* im cr>tisi<:r:*id‘ly n^-ap'r the end of 
caudal vertebra ilian to angle of jU't'Operole. i:.- u''-r 'r:or my 2.50 :n nead. 
Origin of ventrals considerably po'^teri^w i- .1' being 

midway between anal and angle of tlu-u* ^•crg*’h 1.5u in head. 

Pectorals 1.25 in head, their tip on a .iii' wiTl: of lino. 

Caudal is slightly lunate. 

Color in li fe chieily ]>lue-green : however, there is a large area occupying 
the upper and median portion of tin* sides which is reddish yellow, the 
margins of the scales in this area are greet*. Tiie upper autorior portion 
of back i.^ deep grtvn. Ihc lower ])onion sides, belly, aiiil caudal 
peduncle is deep hlue-greeii. A]«oui twelve sioui r***! Ina-*- radiate from 
eve. A large wedijc--hapGd deep green an a wiih ;ed r.m!’gi!'> exietel- 
from posterior margin of eye to po-lerior margin of fqo.wrlts. endii\g 
just in front of axil of pectorals. Snout <h c-n green.. A red hue fror^' 
eye to angle of jaws. Lower lip ro-y witli blue margin and (-ro-^sod by 
blue line at base. Two sliort longitudinal blue line? on shies of riv-out, 
base of pectoral- rosy with' a deep green line across base of ray-. Dorsal 
rosy at base and hroadiy margined w'iih deer* blue, the ru^dian port u-u 
of the fin between these colors being bright red above and dice], giv^ st 
below, the green color fading out atid clianging into a bright yellow on 
posterior portion of soft dorsal. Caudal with upper and lower rays bright 
blue, the second and third upper and lower rays bright pink, the re- 
mainder of fin rather dark blue. Anal blue-green, the margin and base 
darker blue, the medito portion with tint of pinkish, showing some 
darker greenish blotches between the rays, Tentrals with rays deep blue- 
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green except second rays which are bright pink. Pectorals uniform red, 
a green line across base. 

Color in alcohol. The above striking colors almost entirely disappeai* 
and the fish i>ecomes a dull yellowish brown, the fins show very indistinctly 
the markings described above, the blue of the margins fading into a 
yellowish white; the deep green wedge-shaped area between eye and axil 
'f proto?;-.]' becomes a yellowish area of no distinct shape, while the lines 
which radiate from eye almost entirely disappear. Tlie pectoral becomes 
yellowish white with a dusky dot on its upper axil. 

Type is Xo. 5414 from Puerto Princesa, Palawan Island, 20 August, 
1008. L^^ngtli, millimeters, and cotj^pe ISTo. 5411 from the same 
loealitv. 

Family PSEUDOCHEOMIDiE. 

Pseudochromis aurea Seale, sp. nov. 

Head 3.40 ; depth 3 ; doi*sal III, 26 ; anal III, 14 ; scales 41, vertical 
11; eye 4; snout 3.T5: interorbital 5: maxillary 2.50, its distal 
end cn a line with pupil; mandible 1.90. 

Body obiong, compressed, the upper anterior outline from origin of 
dorsal to tip of .«-nout is a low even curve, the lower outline comparatively 
^lraighl. Deptli of caudal peduncle in head, its length one-half its 
depth. r.f niiAlerate size, the lower jaw projecting. Teeth in 

front of jaws in M‘VHral stsries witli about 4 largo curved canines, teeth 
on sides of jaw's in single series, teeth on vomer and palatines. Cheeks 
witli 4 lows of scales, opercle with «i single fiat obtuse sphie and covered 
with large scales. Gill opening.* carried foiuvard slightly T)ast angle of 
preope-cle. Gid raker? 3‘aiher Hat and wide, about 13 on lower liinb- 
Thive m^uabninoup points to knver limb of preopercie. Pseudobranchia 
p resent - 

Entire body covered with iiiie smooth x-ale? tvliich liave a finely 
rlenticulaie border. 

Origin or dorsal jnidway betw^een tip of snout and base of llth ray of 
soft dorsal, tSe spines rather weak, the longest 3 in head, the longest ray 
1.3C in head; caudal rounded, its iengili equal to head. Origin of anal 
about midway betu'eon end of caudal vertebra and posterior margin of 
epereles, t]:e length of its base equal to head, its third spine the louge^t, 
2.S0 in head, its longest ray 1.50 in head. Origin of ventrals but slightly 
nearer anal than to tip of snout, the rays elongate reaching to base of 
anal. Pectorals 1.14 in head. 

Color in life bright orange, most of the scales below the lateral line, 
except on thorax, have a bright blue dot. Two blue lines cross the 
eye-ball but do not extend out of orbit, head uniform yellow orange, very 
alightly dark above, fins all uniform orange without markings. 

Color in alcohol uniform yellow, most of scales showing indication of 
a dot Oh each scale, blue lateral line except on thorn: and head; fins 
, yelldy, jso^e'i&di^'net Judi€atioii;e qf dots, on ' 
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Type is No. 4899 from Sitanki Island, Jolo Archipelago, P. I., IS 
July, 1908. Length, 90 millimeters. Xumerous cotypes. 

Pseudochromis rex Seale, sp. noT. 

Head 3.50; depth :?.90: dorsal IlL 25; anal III, 14: pores in Imernl 
line 44, 16 scales in vertical series; eye 4.50 in head: sno’jt 3.20; 
interorbital 4.20; maxillarj’ .3.50, its distal end under anterior margin, 
of eye; mandible 1.90; tv'idth of preorbiral 1.15 in orbit. 

Body oblong, compressed. Upper anterior profile from origin of dorsal 
to tip of snout, a moderate and even curve. Depth of caudal peJun^'l*’- 
1.55 in head, its length about one-half its uepiii. ilouth of moderate 
size. Lover jav slightly projecting. Teeth in anterior of jaws in severai 
rows with several large curved canines, those in sido of jaw^ in singb/ 
row, conical, shai'p-pointed. Teeth on vomer and [palatines. Cheeks 
with five rows of scales. Preorbitai with two or three men^branou^ 
points; opereles with a single flat spine. Gill openings rather narrow, 
scarcely extending foi’wardto angle of Gill TLfi -r- slicrt vr.i 

thick, vnth u-spevites O;: inner ^surface, r.n I :.v -r Pseudobranehia 


present. Drviiv bo.iy ii,.a except snout and 


rith fine 


smooth scales: scaltr's on opereles largest; fin?*, except caudal, unsealed. 
Origin or dorsal midwav between liv of snoiir aiiLl Idth nr^ of soft 
dorsal, the dorsal spines \ery tiiick and sti:T. the third the long^-^r. equal 
to lengtli of snout, the first dorsci ray .•onsidorabiy I'^nger, 1.T5 in head. 
Base of anal ahnost equal to length of head, its origin midway between 
end of caudal vertebra and posterior margin of operde, its longest ray 
3 in head. Ventrals 1.40 in head, their spine 2. their origiii :s midway 
between anal and gape of mouth. Pectorals 1.2*.^ in he:i'i. rai:d:t 
rounded in young, but with upper and lower rays pn:.ducf:«-i 

specimens, length of caudal 1,12 in head. 

Color in life. Upper anterior portion of head an:l l-v.ly daik blui-h 
w'iTh a jet black line equal to width pupil from tip of snout ihrougii 
eye to below the anterior ihird vl S''»ft dorsal, some dio:;y ^.ois h/Iow the 
posterior half of this line, general color of body yellow, hsllv tind chi?: 
pale bine, dorsal dusky on base with bluish wash, the ou:,‘i’ tvvo-thirds 
of fin yellowish white postriioriy, caudal and anal riuiform yellow, 
ventrals bluish while, pectorals yellowish. 

Color in aleolioL Tapper anterior pjirinn oi hedy uiid head 
with some fine black specks. A bluck hue froUL snout iliroiigii evc, 
extending back and becoming more difi'used. fading 'ai: cjidor ir L'ierjoi' 
third of soft dorsal. Gtlier poniuus of ]>odY yy.;r,\vJc,h whiu; M'iuioat 
markings, dorsal dusky at base, iiglitor on ir- ci'.sral -Mle! tins 

uniform yellowish white. 

ISTumerous specimens. Th'pe is No. 4631 from Sitanki Island, Jolo 
Archipelago, P. I,, 4 July, 1908. Length, 120 milliincrers. 
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Labracfnus flavlpinnis Seale, sp. nov. 

Head 3,50; depth 3.75 ; dorsal IL "iO: anal HI, 10; scales 3G, lateral 
line interrupted: vertical series 10-1; eye 3.10; snout 4.75; iiiterorbital 
equal to snout: maxillaiy 3.75, its distal end under anterior margin of 
pupil. 

Fpper and loi^^er outlines of body evenly and equally cur\'ed, depth ot 
caudal peduncle 1.75 in head, its length 2 in head. Head moderately 
pointed. The lower jaw ylighlly longer. Moutli oblique, small. Teeth 
of upper jaw line, in several bands, with about (5 enlarged anterior canines. 
I'eeth of lower jaw in a single series on sides witii two enlarged canines 
and bands of small teetli in front. Teeth on vomer and palatine. Scales 
on cheeks in three rows; ojDerciilar and preopercular margins entire. Gill 
openings wide, being carried forward to a line with posterior margin of 
orbit. Gill rakers tliin, sharp-pointed, short, about 12 on lower limb. 

Body and head, except snout and chin, covered witli rather small 
.<niootli scales, caudal 'icali'd i‘(*v half its length, other Hinci unsealed, about 
leii rows of ?cah*s ir. front of dorsal. The two dorsal spines short, the 
-ocond being about inilf length of first ray, the longest ray about 2.10 in 
iu^ad. The caudal is rounduMl, 1.30 in head. Origin of anal midway 
];eT.ween end of last caudal ^’ertebra and a lino with middle of operele, 
its ray^ about 2 in head. Origin of ventrals slightly in front of origin 
of pectorals, being considerahly nearer tlio tip of snout than to anal, its 
length 1.14 in bead. Pectorals 1.25. 

('nlor in Mfe yellowish brown, darkest anterioidy, the posterior lialf 
of body with sf»me >ma]I vertical blue marks. Top of siiom, interorbital 
space and nuchal region back along base of spinous dorsal black. Lower 
half of spinous dorsal jet black, the upper half orange, a narrow yellow 
line between the colors. Caudal yellow, a jet black line extends from 
along top of caudal peduncle into the fin wliere it forms a suhmarginal 
wedge-shaped band; anal and ventrals pink; pectorals yellowis.l! brown. 

Cooler in alcohol similar to above but less bright, the bluisli markings 
obsolete. * 

Type is No. 1410 from Zamboanga. Mindaiiao, P. I., 11 June, 1908. 
Length, 46 millimeters. 

Family OSPHROMENID..E. 

Osphromenus tnsutaius Seale, sp, nov. 

Head 3.18; depth 2.75; dorsal VII, 8; anal XI, 32 ; scales about 45 in 
lateral series, from 20 to 34 pores in lateral line which is very irregular, 
in the type specimen the line is broken on one side and jumps 4 scales, 
in some coiypes the line is broken in two or three plac^ and jumps 
several scales, in the tj^pe the lateral line has a distinct arch anteriorly 

in, the carangnids, becoming more or less straight about the middle 
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of fish; veniral^^ o. Uie tirsr ray iilifonii, extendiiig to eaiidrJ. the 
rays ven^ small almost atrophied, ^ilaxillarr sliort, slightly less than 
diameter of eye: interorbiiai space 2.50 in head. 

Body oblong, compressed, the head is pointed, the profile from nnclKu 
region to tip of snont is very slightly concave. Deptli of caiuial peduncle 
2.35 in head. 

The interorbital space is slightly conveXj the mouth i.s small and di- 
rected upward, the lower jaw strongly projecting; width of preorbital is 
iwo-thirds of eye, it lias a strong notch whielj receives the tip of the 
maxillary, lower )nargiiis of pivorbital vid-d witii about 8 distinrt 
teeth. Jaws with bands of small sharp teeth including several enlarged 
canines, the latter being curved and more or less projecting; no teeth 
on vomer or palatine. The posterior margin of pnvopercle is entire, 
but its lower limb is margined by a row of bmg sharp leetli. O])erclo 
without spine, ending in a sharp membranous flap. Three rows of 
scales on opercles and four on cheeks, nil] openln^rs united on istlmui-. 
Gill rakers numerotis, sliort, flat, sharp-pointed. 

Entire body inehiding head covered with fim/ scales, scales 

largest on opercles, soft dorsal with large scales -m ba-*^ ^-ar.dr,] and anal 
scaled, throat scaled. 

Origin of d'^r-^nl is inidw^av betwe*-n }u:pil r.j’d end ' f l-i.-t ^ertehra. thf^ 
spines graduau- in > 121 ^, the last one tlu^ ab'Uit 2.1, rlie ii. 

male specimens elongate, greater than l^uigrii of licud. rau.hil slighrly 
inclined to be lilobed, its length sligiuly -hai: licad. Ppimni- 

anal fitting into a «caly sheath, rrigin of its drsi spine midway t c*:we»'n 
tip of upper jaw’ and ninih anal ray, tie s)>im>u> ponion ('onrairi-d 
twice in soft posterior portion, the longtvr about d in ln^ad. li'O 

longest ray 1,85. Origin of vontrais in advance of pectorals, their 
anterior ray reaching to, or almost to, base of caudal Pectorals about 
equal to length of head. 

Color in life lo’own with some irregular blac*kisli inark*^ on shoulders, 
some yellowish on opercles and on thorax, some vhid pink at base of 
anal, extending almost length of base. Borsal yeHowi^^l brown in fe- 
males, brown in males, the rays marked with yellowish dark-ringed spots* 
C’audal brow'ii w'itli numerous yellowish spots, anal hrrAvn with some 
yeliow’ish spots, pectorals browm, ventrais yehovrislc a disiincr black spot 
at base of caudal, another on middle of side. 

Color in alcohol similar to above but yc-IIow' much bided, and the pink 
at base of anal disappears. 

Type is Xo. 4951 from lake on Cagayan-Sulu Island, Sulu Sea. 
Length, 73 millhueTevs, Numerous eotypes. 

It is rather interesting to find this form in a crater lake on this 
volcanic island, isolated as it is in the Sulu Sea. 
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Family G0BIID2E. 

Genus BIAT Seale, new genus.* 

This genus is related to Oxyuricthys Bleeker but differs in being 
without nuchal crest or tentacle and in having the upper teeth in two or 
more series. From Gohionellus Girard it differs in having the teeth 
ftrni instead of movable. From Qobiichihys Klunzanger it differs in 
having no tentacle over eye and in other respects. It is characterized 
by the smooth head, without scales, tentacles, or crest, the e-vtremelv 
elongate fully united ventrals, the fine ctenoid scales which are larger 
po.=teriorly and the many rayed (IC-IT) dorsal and anal 

Tj-pe is Biat luzonica Seale, Xo. .?040 in collection of Bureau of Science, 
Manila, from east coast of Buzon Island. Length, 190 millimeters. 

Biat luzonica Seale, sp. nov. 

Head 4.10: depth 5.10: dorsal VI, 16; anal IT, scales about 110 in 
a uicdian line; about ?5 in lateral series: head eniirely naked; eye 4.T5 
in heaci; snoiu 4; eves close togethei*, the interorbital space less than 
w'citii oi; pup!i; uiaxillary *^. 1.5 311 iiead; mandible '^.10. 

^ Body elongate, cylindrical, its greaiWt widlli 1.50 in its depth. Depth 
Oi- caudal pcdunek* Head rather blunt, the anterior profile of head 

irorii e\c io tip Ol snout has an angle ot about 45 degrees. The niouth 
is .-iiglitly ohliquo. ihe lower jaw a little the longer. Gill openings rather 
Wide, being carried forward to a line with angle of preopercle. Gill 
rakers .sliori and blunt 10 on lower limb. Margins of opercle and pre- 
opercle smooiii. 'Fhe teeth of each jaw’ are fn several series with the 
addition of an irregular row of short curved canines, the anterior ones 
being enlarged. Tongqie is rounded and adnate to floor 01 mouth for 
its entire length. No tcjeth on vomer or palatine. No barbnle? or 
tentacles. Lips with lold of skiis, no lines of cirri, or prominent mucous 
pores, except one wiili a bil'uivaTed oj^ening on back part of interorbital 
space. 

The entire body is covered with fine ctenoid scales which become larger 
posteriorly. About ,25 series of scales in front of dorsal which, however, 
do not encroach upon the head. 

Spinous dorsal of 6 thin flexible spines which tend to become fila- 
mentous, the longest about 1.50 in head, the origin of spinous dorsal is 
midway between tip of snout and base of third soft ray. Longest ray 
of soft dorsal 1.45 in head. Origin of anal midway between end of 
caudal vertebra and angle of preopercle, its base S.IO* in length of fish 
mthout caudal, its longest ray 1.50 in head. Caudal lanceolate in shape, 
its l^gth almost a fourth greater than head. Origin of ventrals midway 
^al mgle ot mouth, the fin united its entire length, and 
a cup which has a smooth margin, the fin very 
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long extending to base of anal;, its length greater than heml heing:^ almost 
equal to caudal. Pectorals 1.14 in head, their bases rather thick but 
not nearly so strongly developed as in Perioplithainrm. 

Color in alcohol (the specimen was not seen by us in a fresh state) 
yellowish brown with six wide dark bluish bars over l)aek ami sides, the 
first occupying anterior part of head including the snoni and eyes. 
Second on nuchal region down to opercles. Tidrd from niedian portion 
of spinous dorsal. Fourth from anterior third ot soft dorsal Fifili 
tom posterior part of soft dosal. Sixth on base of caudal iin. Tiiese 
bands are but little narrower than the interspaces and the margins are not 
sharply defined although the bands themselves are quite diistiiiet. A few 
small yellowish spots probably red or blue in life on upper portion of head 
behind eye. ^ Spinous dorsal grayish with dusky center, soft dorsal diili 
yellowish as is also the caudal' Anal yellowish, darker at rip with twri 
or three narrow submarginal lines. Yentrals dark gray. Pectorals yeh 
lowish. 

Type is ISio. 3040, from the east coast of Liiani. P. L. June.' 1901. 
Secured by Hr. TF. D. Caiqienter. Lengtl^ 190 millimeters. 

MACGREGORELLA,° new genus. 

This, genus is characterked by the presence of numerous striking ridges 
and' pockets' of membrane with fringed margins on, yarioiis portions of 
the head. The head otherwise entirely naked. No scales in front of 
dorsal. No pectoral filaments, no barbnles. although the folds of mem- 
branes from a side view give the appearance of barbnles in the figure. 
Body finely* sealed, teeth in bands in each Jaw, no' large canines, tongue 
rounded, free at tip. Soft dorsal and anal of 9 to 12 rays. Tlie rays or 
spines not elongate. Type of genus is Macgregordla mwoana Seale from 
Jolo, No. 3575 in fish eollection of Bureau of Science. 

Macgregoretla moroana. Seale, sp. nov. 

Head 3.60: depth 5.50; dorsal YI, 11: anal 0; scales ai>oiit 46, 16 in 
vertical series; eye 5 in head; snout ,3; interorbital, a mere ridge about 
'equal to pupil; maxillary 3.20, its tip not reaching to margin of eye; 
mandible 2.50;' head and nuchal region without scales. The head is 
curiously marked by numerous membranes with fringed margins, the 
three large 'Yertical ones on the cheeks being somewhat poeket-like, 
There are about iw^'eive of these membraneous eros's-ridges between the 
tip 'mi the angle of the’preoperele, with two wide longitudinal meinbranes 
on the median line of lower jaw, preorhital and snout each with two 
'Or more' 'membranous,;, ridges, longitudinal as well as vertical membranous 
/ ridges: on clieekB. ',LipS''with folds, mouth small,, bands of small teeth in 
each 'jafrl 'the outer series in upper jaw. slightly: 'enlarged, no decidedly 

' for BieMrd Orittedea McGregor in rec, cation of his uolcwortliy work 

in Pbijippte Biology, ^ ^ ' , , q ' ' 
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i^iilarged canines; ilic orbital ridge? are not prominently developed nor 
roughened. Xo filiform rays to pectorals, no barbules. Gill openings 
confined to sides. Tlie origin of dorsal is midway betAveen tip of snout 
and seventh dorsal ra>% none of the spines elongate, the longest about 
LoO in Iiead, longest dorsal ray 1.40 in head. Caudal acuminate, about 
one-third longer than head, longest anal ray 1.30 in head, pectorals almost 
equal to length of head. 

C'olor in life yellowish Avhite, marl^led and mottled with brown and 
gi-ayish. Three iiTegular-shaped oblique duskt" bands backAvard and dowu- 
Avard, one from sjdnous dorsal. tAVo from soft dorsal; some dusky stripes 
on sides of head, one thorn snout to eye, another from eye to upper margin 
of opercle, anotlier from jiosterior margin of eye obliquely backward, two 
(ahers on loAA'er sides of cheeks. Dorsal yellowish Avith dusky blotch in 
loAA^er central portion and some other slight shadings of dusky scattered 
over the fin. Soft dorsal with about three ob]i(]ue dusky bars, the middle 
‘Hic most disrinci, liosterior tip uf iiii dusky. Caudal yellowish gray Avith 
ihrec <lark bamU iriangnlar in Cnapc. the angle j>oinung backAV’ard. Anal 
ycllriAv Avi'h tb-rce dusky oblirple bar<. posterior tip of fin dusky. Ventrals 
pinkisli Avitli shg'nt bloiche> of dusky. Pectorals yelloAvisb, a dusky 
irregular bar nmifijig out on up]'er half of fin. 

Cole? in alcohol. Similai* to above Imt with the brown markings 
shoAA’ing more di.-Tiuctly. ilicre heing a dusky bar on sides of belly and 
aiuuh.cr at origin anrd. A hroAvn bar across nuchal region, a distinct 
brown bar obliquely doAvnward and backward from eye, another in from 
of eye, and three on loAA^er part of cheeks, fins t'olored as in life. 

Type is Xo. 3. ">73 from Jolo, Jolo Island, P. I. Length, 54 millimeters. 

Rhinogobius perpusUius Seal?, .'Jp. iioa\ 

Head 3.8o : depth 4; dorsal TI, 14; anal 14; scales 56, about SO in 
vertical series; eye 3.85; snout 4; interorbital about eqtial to snout; 
maxillary ^,75 in head, it? tip under anterior margin of pupil; mandible 
2.30. Head naked cxcepr about ;> roAvs of scales on upper third of opercle, 
nuchal region finely scaled. No filamentous pectoral rays. 

Body someAA'hat oblong and compressed, the upper imd lower outlines 
about equally curved, tlie depth of caudal peduncle 2 in head. The 
head is rather bluntly pointed, the median width of snout being about 
equal to its median depth. Tlie mouth is obli<]ue, the loAver jaAv slightly 
longer. The tongue is rounded and adnate to floor of mouth. Teeth in 
upper jaw in two row^s those of the outer roAv enlarged, curved, those of 
lower jaw in two roAvs rather large, curved, the outer ones projecting ; an 
enlarged, recurved canine on side of jaw, no teeth on vomer or palatine. 
Gill openings small, restricted to sides. Body and nuchal region covered 
with fine scales which are slightly roughened at their margins. Origin 
of dorsal is midway b0tween tip of anput and base of fourth dorsal ray, 
its spines not etonjgaie, the longest 2 in head; longest dorsal ray 1.50. 
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OriDi of «nal atoot miditay beraeen base of aaal rays aid ana'.o .4 
p^fporcle, its rays not etogato. Oxi^ of xo.tr. . ™t-" »a,or t,b o. 

^TioTit than to anal, being directly below the oiigm of * • 

length IM, Pectorals about equal to head, caudal slight y loiiu. ci , 

.bo.taqualtola.gliofbeai_^__^ 


)ont equal xo leugtu ux 

Color in life a distinct whitish with a slight wa&h . i-roi- 

3 very dark brown stripes on each side, the fim from botaeen 
to and along base of dorsals, tbe second from tip ot snout to caa.lal. nin- 
Ig long the lop ot cendal peduncle; the third a widelKwiT band roa 
^Ibwer Kp across olmet and upper base of poitoral 1.. moUk. ol 
rSfwher, it ends in a black spot on the middle of caudal )»». »> «« 
^Tlower hall of body unifom wbili.li nnmarked. .lorsal «b,n,b 

.gosid by a dark band ra upper third, soft dorsal wi'-h^udth 

Dosterior half and wdtli dark bat near top of fin. Caudal iclloi > 

l™ e-xlending out o« upper and lo.wr nm.^na. A™ 
Sirirat base. Incoming d.rk on outer half; ventral, yell.ii™!, ...b 
slight grayish shading. Pectorals yellow. , 

Cobr in alcohol is similar to above Imt is lea, ;> fe, ^ 

snecimens Xos. 1376 and 510i> ilw sn.e uamis a:c almost o.-... - - 
small except the wide heavy band from lower jaw. and the black siki on 
ZlCZ: speoimens also .how very ^ 

grayish cross-bands over back, they may l.e u ui.sc.n. . n . .. 

Type is No. 4()r22 from Zamboanga, Mindanao. Istm.gtli, 4.i 

lueters. 

Rhinogobius carpenteri Seale, sp. nov. , p ..q c,i vertical 

=jtl^^SriXirfiTd!.;IXSe rim oiihe nn^l 
id iSfnS; eye 5; snout fi.80-, inter.rbit.1 .hour «,u.l to 

"^bi^ppm ku. little olirr.-^; iho W ~ 

l„in^ to ^ iSith'ling t.f:. 

„.s of teeth, the outer of wlucb am 

teethon vomer or palatines, cheek- fat. ba. \ 

GiUiekers short, fiat, about y on lowrlim,.. ^ 

Origin of -1»- “u iaUearer to base of caudal 

Xra"o”g.?Lh:4.^o,,n»t.^^^^^ -dal 

scales with very fine cteuoid edges, 
“r'^fiTlirMl^-S.^kfonu whitish on under j.w, eye. 
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bhie. lins grayish. ? anterior spines silvery white, ravs of anal silveiT 
wjnte. caurlal washed with dusiy at tip. ^ 

i- specimens. Type 

Ml specimens and type from the Trinidad IJiver, Baguio; elevation 
j ,o0u meters : Lnzon^, P. I. ' 

Pleurogobius faoulengeri Seale, sp. iiov. 

Head 3; depth :3.7.!5: dorsal VI, 13; anal 10; scales al.ont 30, 9 in 
tertical senes; eye 3 in head; snout 4.50; interorbital a mere ridge, beincr 
ess than pupil: maxilhirv about equal to eye, ending on a line with 
margin ot eye; ii.mimo;c- i.S5 in head; head naked e.xcept a few scales 
on upper edge of opercle and on nuchal region. 

Ipper outline of body more curved than lower, the greatest depth at 

e.d. Head lather blunt, the lower jaw projecting, the mouth bein^r 
somewhat oblique. Depth of caudal peduncle 3.50 in head. “ 

, f" cross-lines of cirri „n cheeks, median portion 

snoj,. nuwover. somcwiuu roughened :)y hvo prominent lines of mu- 
• ous i-oro. ifeuth ratlier large, tongue free, sub-trancate at tip. Teeth in 
^icra. rows in each jaw. ihc outer row enlarged, eurved. can ne-like Wi 

region 

naked. " npercles, otherwise head entirely 

8“^ base of lifth dorsal 

seft doll^mv -5 bingost 3.25 in head. Longest 

^ •- • ‘^'8'Jflal rounded 1.25 in head. Origin of 

£“3 “r ir - - w- 

fourth from nucb / through eyes, the third and 

lourtu irom nuenal region down sides of b^sd tbia fl-p+b • • i. 

tesiU baa, of pfttorals, ths raMinto- M legulw 
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Xamed for Doctor Boulenger of tlie British Miise’jm wbose work .tr. 
Palawan fishes I have found of great assistance. 

Gnatholepis davaoensis Seale, sp. nov. 

Head 3.T5; depth 4.20: dorsal Yi, 12: aiiai 11 : ?L*ale< aboiii 20, in 
lateral series; cheek and operele sealed; eye 3. 15 in head; snout 3.75: 
interorbital a mere ridge: niaxillarj 2.85, ending on a line with anterior 
margin of eye; mandible 2, 

Upper and lower ouriines of body about evenly and erjiiaHy curved, 
depth of caudal pediinele .2 in liead, its length 1.25 in head. Head ratiier 
bluntly rounded, the mouth oblique. Jaws equal, tongue strongly bilobed, 
teeth in upper Jaw in several series, the outer one being enlarged curved 
canines. Teeth of lower Jaw in two series, the outer one of curved project- 
ing canines, a large recurved canine on each side. Xo barbiiles, margin 
of preopercle entire. Xo filamentous pectoral rays. Xo iniieoiis cirri. 

The body and head, except snout and chin, are fully sealed, the scales 
being large, thin and smooth, three rows on cheeks. 

Origin of spinous dorsal, midway between tip of snout and base 
fifth dorsal ray, the longest spine 1.30 in head, about equal to longest 
ray. Caudal rounded, a fourth longer than head. Origin of anal 
is midway between end of caudal vertebra and angle of mouth, lieing on 
a line with the second dorsal ray, its longest ray equal to bead. Ventiuls 
very long, equal to caudal, their tips reaching to anal, their origin niiieh 
nearer tip of snout than to anal, being directly below tlie liase ♦if the 
pectoral. Pectorals equal to head. 

Color dull tullowislv gray with 6 dusky blotches along sides, three 
or four distinct black dots at base of caudal, a Hack band from eye 
to middle of throat, some scattered black specks over body and in- 
distinct indication of some dusky, bars over back. Spinous dorsal grayish 
with several scattered dusky spots and ten black dots on lower part 
of fin. Soft' dorsal grayish, anterior rays with slight indications of 
darker cross bars. Caudal ■ gi'ayish with numerous indistinct brownish 
dots and several larger distinct black spots on lower half of fin. Anal 
is most peculiarly colored with round black and white spots alternating 
as on a checker board. Ventral grayish wuth a blae.k margin, pectorals 
grayish. 

Type is Xo, 3858^ from Samal Island, .Gulf of Davao, Mindanao, P. I. 

. 'Length, 45 millimeters. 

''This may be, identical with the fish called G, delioida by Jordan 
Vand Seale 'in Pishes 'of Samoa, but their specimens differ decidedly 
':.froin the.'type'bf Q. Jeltoides in lacking the characteristic markings 
"which were' present' in 'all mt 18 specimens from Guam, and in our 
Philippitie speeimehf > which are,' however, different ''from 'the Guam, 
form, therefore we deem' it to. give this present species a new 'name, 
and it is probable tbat:,,;the Samoapy'-sp^imens, also repi^nt a .new 
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Valmosa mfcrostomla Seale, sp. nov. 

Head .^.80 ; depth 3.50 ; dorsal VJ, 8 ; anal 8 ; scales 27, 8 in vertical 
series; eye 3.75; snout 5.25; interorbital about one-half diameter of eye: 
maxillary 2.75 in head, its tip under anterior margin of eye ; no filaments 
on pectorals, nuchal region and opercles fully scaled, cheeks otherwise 
naied, the cheeks proper being crossed by 2 short lines of mucous pores. 
Xo elongate ravs or spines. 

Upper and lower outlines of body about equally curved, snout Is bluntly 
rounded, heavy, overhanging the mouth; upper jaw slightly projectin'"^ 
Depth of caudal peduncle 1.50 in head, its length about equal to head, 
ilouth small. Tongue truncate. Teeth in minute bands in each jaw 
no enlarged canines. Xo teeth on vomer or palatine. Xo barbules. Gill 
openings restricted to sides. 

Body covered wdth fimi .smooth scales which have a slightly roughened 
margin. Origin of dorsal fin midway between tip of snout and last dorsal 
ray, the longest dorsal spine about 1.50 in head, there arc seven scales in 
front of dorsal, there are seven rows of .scales between origin of spinous 
dorsal and origin of soft dorsal, longest dorsal ray 1.50 in head. Caudal 
rounded and consideralily longer than head. Origin of anal midway 
between end ol caudal verrebra and the angle of preopercle, its longest 
ray 1.50 in head, lentrais much nearer tip of snout than to anal, their 
length equal to head. Pectorals equal to head. 

Color yellowish, specked and blotched with brown, some larger dusky 
blotches along median line, under surface white, about seven indistinct 
< usky bars over back. A dusky line from eye obliquely downward and 
bMkward to in front of preopercular angle. Opercles with a large dnskv 
blotch, spinous dorsal with a large black blotch on its posterior portion, 
soft dorsal crossed by about si.x iws of small brown dots. Caudal with 
eight vertical brown lines. Anal yellowisli with an indistinct du-skv 
suDTmrgmai area. Ventrals and pectorals yellowish. 

Tbs species is especially characterized hy the nnmded overhaiK^- 
ing riiout, the small mouth, and die small spinoim dorsal. 

inillimelers. From Malahon, Luzon 

Island, July, 190J). 

Family ( ‘ALLIONYMID.K. 

Calfionymus inversicolopatus Seale, sp. nov. 

Head 3.6o (measured from pore to tip of snout) depth 5.75; width 
at^ of pectorals 4.50; dorsal IV, 8; anal 7; no scales: lateral line 
distinct ranmng along dorsal surface to slightly above the center of 
candd; snout 2.30; interorbital space scarcely equal to pupil; maxillarv 

i i ® branch® pf almost equal size, one 

backward, one directed outward and forward, one directed inward 
and Upward. 
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This species has the characterisiie shape of the eariioiiTniicis, riie 
of the caudal peduncle is less Than eye. the snout is »iepresse*l and 
pointed; the iiiterorbital space a mere ridge, not concave. The preorbitai 
bones expecialiy prominenT. The mouth is large, the upptu* Jaw rather 
heavy. Bands of small sharp teeth in Jaws, none on vomer or palatine. 
iNiichal region with four bony asperites one in middle and >,(aek of 
interorbital space, one on each side of nuchal region aii«] a small one in 
a median line behind these two. Gill openings eonhiied to a uco’e on 
distal surface. Origin of dorsal midway between tip of snout and luse 
of sixth dorsal raV; the spines not elongate, the longest 1.1 r> in head, the 
membranous portion somewhat quadrangular, longest dorsal ray 1.14 
in head; the anterior and the posterior rays being longer than die others. 
Anal rounded; its length 2 in body. Origin of anal midway between tip 
of snout and base of caudal rays, its posterior ray the lorigesr, l»eing al^our 
equal to head; the first ray is directly on a line with second ray of soft 
dorsal; ventrals in front of pectorals, without free rays, their leiigrh 
greater than head. Pectorals scarcely equal to head. 

The peculiar thing about ■ this species is that the color paitc'rn is 
inverted from the usual order; the back being uniformly grayish wiilioii.t 
markings while the entire ventral surface below the median line of sides 
is beautifully variegated and covered with brown spots with tvhite ray-like 
markings; these wdiite markings uniting into more or less distinct network; 
top of head plain gray, 'sides of head with blue lines and dots with some 
brownish bloteheS; a black spot at base of opercular spine and wirli a 
narrow’ dusky line extending from this spot to angle of Jaws. Borsal 
fins plain grayish; caudal wdiite with 'three rows of vertical black’ dots 
and w’ith the two lower rays dusky. Anal white at base, dusky on 'its 
outer half, some narrow blackish marks on center. Yentrals grayish 
with some dusky and some bluish specks. Pectorals wliitish with several 
rows of smaller inconspicuous hrowm dotS; about tliree brown spots oa base 
*of fm, , 

Type is Xo. 3748, from Samal Island, Gulf of Davao, lliadanao, 
P'. I. .Length; 00 millimeters. Ten coty’|>es. 


Caiiiyrichthys neptunia Seale, sp. itov. 

Head 4.75 (measured from tip of snout to pore of gill openings) ; 
depth' 11.75; dorsal IV, anal 8; no scales; lateral line distinct aiid on 
’the dorsal surface; extending ' out , on caudal pos'teriorly ; eye 3 in head: 
snout' 2,B0; iutetorbital :tes 'than pupil; a strong straight spine at 
angle of 'Operele^ sixbshOrt teeth m its anterior surface and a short 
spine, ;:#reetea' fenvard ;at tte' hs'se, caudal" «tremely elongate^ about 
one and a 'half longer' than body without caudal; maxillary '2.75 

ending an a line with anterior orMtal ridge; mandible 2.55 in head. 

■ Body rather flai deprwd and triangular shaped^ anteriorly in ite' 
Meftl , eylindf ioal postbriorly; ^ut depresa«i' Interorliittl; 

^ H pf ' ' , ' , , " .■ , J', ' ' 

, ‘U ' i 
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spiice a mere ridge. Depth of caudal pyeduncle 4 in head. Snout flat, 
its iiiediaii depth about one-half its uudth. Jaws equal, the upper jaw 
protractile. Bands of short sharp teeth on each jaw, those in anterior of 
lower jaw largest, projecting, brush-like. Preoperele armed with spine 
described above, operele unarmed. Gill opening confined to a small 
pore on dorsal surface just exterior to origin of lateral line. A roughened 
plate with ten tiibercdes on top of head posterior to eves. Outline of 
spinous dorsal almost scpiare, the Isx to 3rd rays elongate filiform, longer 
than the welfoed portion, the longest dorsal ray is almost 2 in length of 
fisli without caudal, the origin of' spinous dorsal is midway between tip of 
snout and 3rd dorsal ray. Posterior ray of soft dorsal the longest 1.1 
in Iiead. Caudal lanceolate and elongate, the two median rays extremely 
filiform. Origin of anal slightly nearer tip of under jaw than to base 
of caudal, its anterior ray being on a line with second ray of dorsal, its 
longest ray equal to head. Yentrals jugular, their base connected by 
membrane with base of pectorals, their longest ray 3.50 in body without 
caudal. Pectorals about equal to head. 

Color in alcohol brownish above with numerous black specks and 
line-like Motclies, mingled posteriorly with small bluish w’hite marlrings, 
uniform yellowish wdiite beW the middle of side, belly bluish w'hite. A 
dark brown mark extending the length of throat becoming cross-shaped 
on the thorax. Branch iostegal membranes with numerous fine wdiite 
longitudinal wave-like lines. A dusky bar vertically dowuiward from eyes. 
Spinous dorsal dusky, somewdiat lighter on its upper and lower borders. 
Soft dorsal w'hite with numerous fine black broken lines and dots, xlnal 
white at base, outer half black, bordered by a fine wdiite line. Caudal 
with alternating white and black areas or bars. Yen trals grayish mottled 
with fine dots and lines. Pectorals with fine browmish specks, outer 
tliircl of lower rays white. 

Type is No, 2317 from Balayan Bay, Luzon, P. I., 20 January, 1908. 
Length, 190 millimeters, and eotjpe from same locality, length, 160 ‘ 
millimeters. ' ' - , - ■ ^ . 

This species is quite different; from C, hmgkaiidaKs with which I have 
compared it ^ " y ^ ' 


_ Synchiropus zamboangana sp. Roy. 

^ Head ,3.70;; .deptli 3.20.; dorsal lY, 8 ; anal 7 ; body and head without 
'aJ,;SpigIe well-def^bped lateral. line';' eye '4 in' head; snout 3; inter- 
orliW about equal to pupil;, ina,xiilary; slightly less ifian eye, ;its iip' 

' reaching a line with eye; mandible 2.73 in head; preoperele with; 

str«% spine directed backward ^ ifith small spines on its 
.felteo® mA im on its Outer 

fa ia» Etfe giil opeaingfe. 
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A roiigliened asperite on nnclial region behind each eje, the space l<e:\veer. 
these smooth,, slightly concave. .Interorbital space strongly eoncave. nrc^- 
file of snout coiieave,: anterior ocular ridge especially proiiiiiienr.. Gill 
openings confined to a small pore on dorsal surface. 

Origin of dorsal is midway between tip of siiont and base -ji second 
dorsal ray, .the anterior spine prolonged, tlie first 2.1± in ienjrrii of fisii 
witliQiit caudal,, the rema.inmg- -spines are graduate, the last being 2 in 
head, the origin of the' soft dorsal 'is the width of the eye posierior to 
last dorsal spine, -its longest ray.equal:''to head and longer than its posterior 
ray. Caudal rounded, its length a third greater than head. Origin of 
anal midway between base of caudal and angle of venrrals, bcdiig below 
the third dorsal ray, its posterior ray is the longest 1.30 in head, differing 
in this respect from the shape of the soft dorsal, ventrals are in front o: 
pectorals, a single detached anterior ray which is slightly less than lengtli 
of head, length of ventrals 2.2b in fish wirhont caudal: pectorals scarcely 
equal to head. 

Color in life brown, marbled and mottled with drab and pale blue. 
Spinous dorsal brown on lower half, black on upper half, six large yellow 
spots in the membrane, four between the second and third spines, two 
hetw^een third and fourth spines. Soft dorsal mottled with yellow and 
browm, its distal third black. Caudal yellow, broadly margined with 
brown, a snbmarginal row of brown spots and two additional rows of 
brown spots on 4 upper rays near base and middle of fms respectively. 
Anal yellowusli at base, dusky on outer two-thirds, about three longitudinal 
rows of bright blue dots extending the length of fin. Pectorals yellowish 
brown, wuth darker markings, ventrals yellowish brown, darker on outer 
third, the lower ray with aboiit^ four brown hands and tipped vrith 
yellow. 

Color in alcohol similar to above except that about five darker cross- 
bands show on the back, and the sides have wdiitish rings and ocelli ; belly 
white ; the spinous dorsal seems to have 3 or 4 dusky cross-bars and a 
dusky spot between the two last spines. The pectorals have about 5 
cross-roivs of dots, • the^ lower rajs unifom yellow, the ventrals are 
brownish except at base which has lour pale brown bars extending into- 
fin. Top of eyes dus%>’ some' dusky markings on cheeks. 

Type is Fo. 4456 from Zamboanga, Mindanao, P. I*, 16 June, 1908. 
Length, 73 millimetem Gotype Fo. 3070. 





PuTEl Barte ms Seale, sp-nov. 

11. Oxyportapta tern Seale, sp. m, 

III Fig. 1. Afcina legina Seale, sp. m Fig. 2. Atkina lialal wis 
Seale, sp. nor. 

n'.llTigiljoloensis Seale, sp. nor. 

T. llujil banksi Seale, sp, nov. 

TI. Caranxauriga Seale, sp. nor. 

VII. Caranx tananensis Seale, sp. nor, 

VIII. Epinepkeliis aibimacnlatns, Seale, sp. nor. 

E. Dentex ffliformis Scale, sp. nor. 

X. Letiirimis entaniM Seale, sp. nor. 

XL Letiirimis atkinsoni Seale, sp. nov. 

XII. Fig, 1. PoDiaeentnis iropiem Seale, ep. nov. Fig. 2. ?oin.icer.trii« elon* 
gatiis Seale, sp. nov. 

XIIL Atiinlefdiii coracinns Seale, sp. nov, 
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FOUR NEW CULICID/C FROM THE PHILIPPINES. 


'/By OiiABLEs S. BaXIvS. 

(Fyoht the Etimeologieal HiohHjtcal Ijihoyelorie 

Manihi. P, /.t 


In the ot an invfBtigalum of the nios.iniio,'? an.; .,IikT ni-vrx- 

„i: the town of Taytay, Rizal Province, during tin- on'.ont .-.-ar. 1 wa- 
fortunate in being aide to obtain full-grown larva' and onru ■•a. a. 
of two members of the gmuB L'„/e.r which l.rove to i-^new !-' ^e:enee. 
d'he^e forms are so iliiferent from known ones aim m.. '^'•1'"'-' 
markings that their identification is compararively eayv. lay v,vm- 

both found breeding under similar eondiiions ami I .moe 

future to be able to work out their entire li1e h!^Toli^'>. 

. trip .« B«?uft in lan» w.t, nik.-i, ft™., .t.u-t n, un- 

pi, d,.., ,,i.nt "M" BM »■; (»>■ ■-■■'v"!':'' 

a -reat inanv adults of a species which also ]n-m-e.- m I.e uvv. ^ 
species belongs to the genus and is thus ine m- 

riiis o-emis to he reported from the Philippine.'. , 

1„ I'.mh; Mr. R. Mcdn'gor. of the Bureau ot M-ieiiee. durum 
to the Inland of Basilan south of Mindanao, c-ollecteo a eon-meia m 
amount of verv iuter.'sting Cnlicid material among whum is a lu-w >peemri 
iTthe mmus Kerte.^ia. the first record of this genus m tlio 1 .i 

two speeimens taken by Mr. Md'kegor are both males and are in p-i ... 

condition. 

Culex taytayensis, 'sp. »ov. 

o lemnh 3.5-1 millimeters, length of wing ‘>.5 millimeters, lengt h o 
nroho'eis'l 5 millimeters. Pale brown, head pale grey, abdomen lighti 

tl.„, I»l« Kr.J-.to.-.. ; pi""*' "'iB' 

«>» 

U '-white eir pilver-grey seales on ^median 
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und brown or golden scales on lateral lobes; seiilellar setae long, 
brown. Metanotnm pale brow’n with four rows of dark brown setsG;, those 
lateracl being dense and long: meso- and inetaplenrje pale, with a dark 
l»ruwn, liorizontal, iuiermpted fascia extending from tiie protlioracic lobes 
to posterior margin of meiapleiira. ventrad to whicli is a liorizontal fascia 
of w'hite scales, followed ventrad by anotlier brown fascia. The browm 
fascia are colorations of the integument, the wliito one is caused by scales. 

Halteres pale, dark-tipped. 

Abdomen paler than thorax, unifornily colored and wdth apical golden 
cilia on each segment. 

Femora very pale grey-brown basally, darker apieally, as are tibia; and 
tarsi: wings with short oval and long narrow’ scales on costa, siibeosta 
and iirst Ir-rgitridbia'! vein: the second to sixth longitudinal veins with 
long, oval, median and long, narrow, lateral scales, all pale brown except 
tliosc on subcosta which are grey; second posterior cell tAvo-thirds length 
of tii'st submarginal: its stem one-half longer than that of the latter. 
SJupcrnumerary and mid cross veins touching at their e.xtreinities and 
rornbug an obtuse angle Posterior cross vein double its length 

iroin juid t-ross vein. Fringe scales unifornily pale ))rown. 

f . Iriigth 3.0-1: millimoters, length of wing 2,o millimeters, length of 
proboscis 1.5 roillimelers; differs from 9 in having the pleural fasciae 
mor*.^ sliar]>!y delinod; in having white s('-a]o5 on the oceipat with few 
int'jr-jiersed, erect, forked scale.'i, and in haring the alidominal segments 
eioiinsl laterally and ventrally with dense, long hairs standing ai right 
angles to the body axis. The extreme apex of tb.e proboscis is pale; 
Tuilpi IJ times length of jiroboseis; two apical segments recurved and 
clothed wiili dense lateral hairs of The same color a.s those on antenna? 
whicli are eoncolorous with juesonolum. 

Ungiie? 01 fore and mid tarsi long, curved, unequal, the larger being 
ttnidemate before tlie middle. 

Wings similar to those of 9 except that there are practically no lateral 
scales on the veins save at the cxiremilics of the first and sccumd longitud- 
inal and the forks of Aoins II and IV. All otlu*!* veins liave median 
scales only. 

Rixal, Taytay, P. I., (Banhs^ collector.) 

Bred from water of esteros. Eggs liatelied 14 May 1009, adults 
emerged 24 May 1900, 

Type of $ and 9 ISTo. 11 159 in Entomological Collection, Bureau of 
Science, Manila, P. I. 

This species resembles 0. fatlgans Wied., only in the color of the 
mesonotum and the general appearance of the legs. It has not the 
abdominal banding of fatigans^ nor does fatigam have the pleural fasciae 
as in tagtayensi^. 
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Culex argentinotus, sp. iiov. 

2 ; length 4.5 millimeters, length of wing ;l..j inslr.rrete!'?, lengm 
prol)Oscis 2 millimeters, general color of nie.sonon;ii; red-orown, of 
mea tlark brown, scntelluni entirely covered with .silver-wiiite scales giriiig 
the appearance of a transverse silver line. 

Head with dark grey scales above, fiat, ]>ale ocher scales beneata; \ery 
long, npright, dark, forked scales over entire occiput ; tliree long, mer.ry- 
ing" bristles on each side of front over eye.s which, are nearly black. 
Antennte pale brown, first segment ocher; .segmental bristles fiai'rC i.a-owii 
proximad to white distad. "ra!]ti pale brown, one-si.xtli the lengthy ot 
proboscis which is also pale brown, e.xeept nitieal sixHi wliicii i^ darker 
brovni. 

Prothoracic lobes pale brown with narrow, golden .scales: mesonotuiit 
with fine, red-brown and golden scales; pleurte pale; dorsal areas of 
epimera and episterna with small patches of white .sea'cs: golden iveiirvei 
scales ventrad to base of wing. Sentellum clothed with silver-white scales 
which form a complete transverse liand, and nnmeroiis very long, brown 

bristles from posterior margin. _ _ 

Alidominal segnients dark brown apioally, paler liasally witli white halts 
on'posterior margins of all e.xeept fir.st which is clothed with erect, white 
hairs among flat scales ; ventral surface pale ochei . 

Halteres verv pale, stem and knob concolorous. 

Femora externally dark Itrown, internally nearly white, paler basaliy 
than apically, extreme apices with silver scales which overlap the articula- 
tion; tibiin with dark brown scale.s as also all tarsi. 

Phigues of fore and mid tarsi equal and witli large basal teeth ; those 

of posterior tarsi small, equal and simple. 

Wings sparsely dad toward apex with short median and very long, 
narrow" lateral scales noticeable especially on veins II, III, 11 and y; 
supernumerary, and mid cross veins in nearly same line: posterior cross 
vein removed by 1| times its own length. Lateral fringed scales increas- 
ing noticeably in length from vein YI to base of wings. . , , 

"s, length 4.5 millimeters, length of wing 3 millimeters, length of 
nrobosds 1.75 millimeters; similar to 9 in color and markings, including 
the sentellar , silver band. Palpi slightly longer than proboscis, seal 
'brown, recurved as in 0. nicrnimuMiis Hhe^hr, articulations not pak. 
The ociciput .clothed with flat, pale ocher scales, dark grey at the nape, 
upright, forked scales as, in ,9 . Tl.e seventh ahdomina segment m the 
' l4e speeimefi is apparently strongly lobed caiidolaterally, and the „en- 
fiSia lm different: fL those of any of the Culiridie hemofore obsen^ j 
by foe. ’ The harpes are unlike those of any species that I have exanwmd 

' The ting veins m almost d^iiate of dong, narrow lateral, scales, these 
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iMvsenr ouiy near a]»ex of vein III anti anterior fork of IV. Tht- 
liaif of Vein VI is nude. 

I n^-iies of fore tarsi iinetjual, the lar^-er Iiaving a lon,ii;\ acute, cui-vcmI 
Tt»otlj, the smaller a \erv short, obtuse dentation : mid uniques unetjual, the 
larger nearly as long as last tarsal seg-inent and having a long ciirvetl 
tooth, the smaller similar to that of fore tarsi, 

ItizAi,, J\ivtay, P. J., {Banks, eolleetor.) Taken at Pinagsaiaan well 
l.VKJ May VM)U, 

Iy]ie ot 0 and 9 Xo. ll-PjO in Entomological C’olleetion, P>ureau of 
SrieiKte, Manila, P. T. 

1 his peeuliar !■ study. Its getieral cliaraeters 

aiv those of The silver marking and wing squaiuation suggest 

Jlvnutanuf. wliile the genitalia appear to he unique. I am at present 
working on the anatomy of Culieid genitalia and shall leave further diseus- 
>ion of this .speeie*^ uutil more careful study lias been made. 


Kerteszia. mcgregori, iiov. 

length milliiiiel(‘i> : length of wing :h75 millimeters ; length nf 
ITol-iM-i:. -j.r, ircuern! coh.i- ..dier and : aiilfjin:i- 

at tipN bvovvn at lai'i's. Ictr^ iimttlfd yeiiow and brown: with brown 

M-ali-s and <;x wbitc j;poTP on eostai t-ilia all whiro. c.vopt at Mjiov 

or V. inn Hbcrc tboiv is a tiiipif ot yellow. Hind lasts witli last rliri'c foinl-^ 
ol tarsi and apex ul pn-i-iHlin.sr. pure wliiio. 

Hi-:td f-lot!).-d witli narrow, c-roain-fo]orc‘<l. appn-sod sr-alos intor])ei>v(l 
witfi orcft. i-roani-colored forknl xatlos over tin* entii-e oecipiit and I'roiit, 
except a narrow line around and between the eyes; two dark brown 
firistk- project cipbaiad between eyes and a pair curves over each eye 
<!<'rsn]ateral!y. I-ives bronze. .Vnteiina- longer tbaii palpi by len<rtb of 
lii>t antenna! .^eitnieni ; clothed with brtmTi Imirs liasnlly and ,^nl<len ones 
aineally. First to sixth antennal .se/nnents with whit,* scales on their 
inner sides: apical and jienultiinate .-eginems with liin* .srolden hairs and 
a maJ] wliorl of hrisiles at the bases of the fornier. ( 'lypeus bare, brown : 
palpi tive,-se\enths len^k nf probo.M-is; clothed with brown sc-ales excejn : 
haee and ajte.v of eacdi sefriuent narrowly, and apical half of apical seir- 
ineut somewhat broadly, white-sealed; a tuft of three liniwn bristle 
sprin-f.s from the points on the apical sefrinent where tin,, white ain.-a! 
scalnift ends. Proboscis darkly hiwvn-scaled with a broad hand of white 
near the apes and anotlmr narrow one at the middle. .\],ieal se--mem ..f 
proboscis light brown. ” 

fxinamatioii ol protlmracic lolies .sittiilar in fonn and color to that of 
owipiit. 

^Mesonotiiin clothed with narrow, cnrvetl, cream-eolorwt scales dorso- 
, aterally, iringularly placerl and spares. The disc: witli three di.stinct 
longitudinal anus of Igown and golden scales, the spaces between being 
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coiiipleteiy bare aod lirowii. The brown and golden .-eaTs iVjrn^ a 
as follows: a Iwowii patch on thcrinediaii longitiid^ area at lae r.! 
of the disc, two brown patches on each of the subinedh-in ur*‘a-. • 

before and the other behind the niiddle, thus forming the a 

recdangle wdtii a lox)wn spot in 

These longitiidinal areas' have in addition many very hmg. br*nwi bri'^- 
tles. The submediaii areas terminate posteriorly in a Hift vdcit-. 
(‘in‘V(‘d. s])indle-slia])eil scales, wdiicli extend over uiH>h tiu* -fCtL'hrm: : i- 
latter is clothed witli three palmate tufts of eream-coirsn'C; srr. 
which spring hrown bristles which are nearly 1-f rise itairr!; tie* 
notnm ; mctanotum hare, brown. The bases of the wiimv an* 


ami there ap})ear to he welhdeveiopetl tegulne The imo'v ndin 

ineluding eosta all darkly i>rown-seah‘(h the remainiha* nf tiu- wine" M-rv 
miieli lighter. The following white spots appear: on liie e^sta -ix. ::;f 
hrst two approximate and suh-hasal. the third at limt tidid of 
the fourth just beyond middle, the fifth halfway from founi; aprx 
and the sixth just before ap>ex. tSpots 3. 4, 5, and tv appear ahn rcntr.o 
suheosta and t]u‘ first longitudinal. A spot appears an ^iiiwosia an«I fiv-i 
longitudinal lauween s])ots 3 and 4 of the eosta while anrulier 'mailer 
s])ot appears near tlie bases of veins 1 and V. Tile upper foi-x of viun 
has a white spot after the Juncture of the ]*osrerior eros< vein, Fimt 
submarginai only a little more than half a< wide m seeoml posn-rior. bi;i 
is slightly longer and its ]>ase is more remote from base of wina*. Tliere 
are white scales at the bases of the petioles of the iii>t >uhnuu-ginrd ami 
second posterior cells as also at tlie bases of these eelh and the point o!i 
vein III where it joins the su]ienminerarv ami uiib cross wins. I'he 
a])ices of the forks of the first submarginai cell are white, tiiese >pf»t^ 
})ei]ig continuous with the sixth costal s]>oT. Ihe eilia Jire wlsitc oxeepi 
a})ically where they are tinged wit!) yellow. 


Haltercs pale. 

Basal abdominal segments light brown dorsally, nnbhUe aiul apical 
dark brown or nearly lilack, all having apical margins of rream-cnlored 
seales, whieh broaden laterally. There are two snhmtHlian discal white 
sally :'cniv:l'l€gnt® 

on 5. The a])ical half of, the abdomen is nntre or less golden ]>ti!>eseent. 
Ix^gs generally mottled: ail femora and tibiae brown and gold imniled : 

Alngties Tf fmk mi mU tarsi ■ muVlmmg upon the larger a 

iooth itsT^ngtli, The smaller unguis is 

F' ' , > 1 ' ; r A bw f ' A r y > ^ , , • • : 

.1! '(..Uviiiii ;s. ■ - • 
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two-thinls tile of the larger on fore and mid tarsi : tlie iingiies of 

the posterior tarsi i-iniple and of about the length of the tooth on tlie 
unguis of the fore tarsi. 

2 , unknown. 

Basiian Island, P. L (2?. 6'. 21cGreg()r^ collector. ) 

Time of capture, 28 December 190G. 

Type of c So. G6GG in Entomological Collection, Bui-eau of vScience, 
Manila, P. 1. 

This species is dedicated to the collector. 

Wyeomyia nepenthicola, sp. nov. 

5, length 4.r> niilliineters. length of wing ‘S.2o millimeters, koigtli of 
proboscis 2.o millimeters. Very dark grey dorsall\\ silvery white ven- 
trally, legs, anteniue and proboscis Hack or nearly so. 

Head clothed with blue-black, appressed scales; underside and cheeks 
wi!i:H--c:dod : \rvtex somewhat lighter, a few erect forked scales on 
or-cipiial margin. E^e^ ]>!aek, margined with a row of white scales; a 
v. liiif line on vi-rtcx I x tween eyes. Aiiieniial .^eginent'^ black, with black 
ami wi) Irish ha.^(*.<: iirst segment sul)globoso. pale above; last two 
'^eg 2 ilont^ fu<rou.‘i; ba.-e of pro))Oscis pale, especially heuf^alli nearly white; 
remainder bhic-black; lin curved slightly downward. Palpi black, very 
short, (‘ne-Uiiuli length of proboscis; threo-jointed, the first joitii very 
small, subglobular, the second joint 4} times as long, the third joint 
one-half the length of fnc first, sniali. conical. Clypeus bare, liivovn with 
\ory slight dark lino around ttiarijin. A small tuft of hri.-stlos projects 
heneatli base of proboscis. 

Prothoracie lohes Idack, shining, wiili slight grey itruinescence and a 
fow hairs. ^Ic-onutuin wiili bhu-black. narrow scales and a slight pru- 
inescence : anterior angles with an area of hhiidi-wliiio scales .sliarplv 
defined. A icw itiscous hairs at base <4* wings, together with a row of 
bristles laierad, extending halfway to anterior margin. Pleurm with 
irregular patches of blui.di-wHkc scales delincd by limits of sclerircs. 
Seutellum clad with flat s(?aies and numerous bristles on eaeli iohe. Meta- 
notum brown, a tuit of lour bristles iiea}* posterior margin. 

Halteres cream-colored with white knobs. 

First abdominal segment brown-scaled dorsally. with golden bristles 
laterally; second to seventh segments uniformly black-scaled with pale 
brown apical hairs, eighth segment and genitalia brown. A dorsal view 
shows at eitlier side a very narrow strip of white which represents the 
white scales on the lateral margins of each tergite. Ventrum of abdomen 
pure white, except eighth segment which is brown as on dorsum. 

Wings hyaline; costa, snbeosta and vein I heavily black-sealed; super- 
I n^erary, mid cross vein and postaior cross vein are all in the same 
: line; forks, of , veins II and IV of nearly the same length, the first sub- 
.maiginaii being ve^ slightly longer and narrower than the second poste- 
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rioi". vein YI strongiy curved outward at apex; cr-u:;'- 1 
slender liair-like scales as on veins III ainl V apicaliy; .n . 
veins with no diverging scales ; ail fringe scales iigiit seal-hrown. 

Legs black ; femora pale oeliraeeoiis ax bases, iilaek at aince': '.n.i; a::<; 
posterior femora wliite beneath; tibias and tarsi of all legs idacK. ‘c >iarA 
seal-brown according to reflections. Ungues oi fore legs lincyiaiL^tme 
longer twice the length of the shorter and wiiii a single tom;:. ^ Ym! 
ungues unequal, the longer simple ; ytosteriur laigues equal, ar.ti 

pimple. ^ ^ , , 

9 , length 4.5 millimeters, length of wing o.’45 riiiilinieters. ieugtigol 
proboscis Yo millimeters, seal-lvrowii, bhie-tjlack in certain liglits : thora.x 

blue-grey. . _ ^ 

■ Legs dark brown or black according to angle of reriection. .V.i irnnm- 
iiigs exactly as in 5 . e.xcept that the tip of the pro-io^oi,- is brown. 

The abdonien is widest at tapers to posteiior: end 

: while in the d the; sides are 'parallel. :f;Phlpr s 

Anteniite sparselv dad with long hairs and rathei ruicKi} wir,! u 
-ones. U ■ The-^ posteriOTveross: wein ;is;;fe5n0ved ' :by dts- own length, froni rniit; 

cross vein. 

Bexgox. Trinidad, P. 1. (BcniK’. eolleetori. , 

■■ f Colleeted: asl' larva 
' I'lHlT ' ' 

Type of S band 5 Bureau ot 

Science, Manila, P. 1. 




RHYNCHOTA PALAWANICA, PART I; HETEROPTERA. 


By Charles S..Ba'Xks.' 

{Fnn, Ihp Eiiimiiologml Section, Bmlogiml IMomturn. Hur'inn 
. . ■ Mamlih 'P. i.) ■ 


Till- ge«)i;'ra])!ui'a! position ol; the Island of Palawan iLai. > o- 
IR ;5 ik'\'! Long. HR- to llfP TV E.) is siu-h that it !onn^ a natiirr; 
[ink between the southwestern part of Luzon and tlie nortiieni e.^rivniii} 
of west Borneo. At no place is there a stretch of water krtuven tln.r 
Two islands or their outlying islands of more than :•> kiloiuemrs iluu- 
ever, the fauna of Palawan has been considered in ilie p-ast to U* inncn 
more isolated from that of the remainder of the Piiilippnu-s man 
that of Borneo; at the same time it has certain elenumts pectuia’,^ o 
itself. The same feature has been found to a limited e.vtent. a> tai a> 

i-ollpctin'-'- has been done, botanicaliy. 

Semper, in his ■•Schmetterlinge der Philippi.um"-’ and ^tauoniger. in 
“Lenidoptcra von Palawan." describe many species as oecurrinit^onlt 
l>alLvan,. which have since kwn found in other 

I’here are likewise many specir-s which have been reeonted tnon 1 alawau. 

the remainder of the Philippine.s and Borneo. 

Ou X P. April IhOh, Mr. M'. Bclmltzc of tins 

m tl»' is.iul of Vll.l. I. sraulo -I"-™"” »* B«rliyo«:,l lwr-~P'l" M'™' 

. 1 orioindlv hnm ,T..™ anj fonhar nl,nrt.,l bah. 

-.u n. ,(.n,v. ..o 

„t l>,kw», it it proW* rt"' «>r *!'<■"« " '■ "■ ' 

« Wats- . .Vptii 1». 

'^aomanyfpmi^ 
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12 which are new and represcining Go genera, one of which is new. There 
are many species here reported from the Philippines for tlie first time. 
Praetiealiy all tlie species taken by Schultze were collected within a 
distance of 10 kilometers southwest of the capital, Puerta Priiicesa, while 
those collected by Weber range from Iwahig to Tara Island north of 
Ihdawan Island but belonging to that Province. 

In the ease of one or two undeiierminecl species, only a single speci- 
men and that one in unsatisfactory condition, was received^ so that 
further material will be necessary before these can l^e identified and 
listed. However, sufficient determinable material is at Iiand to enable me 
to make a list wliich will set-ve for comparison with other regions. 

The second part of this paper, Homoptera, will appear in the J aniiary, 
IhiO mmil)er of this Jocexal. 

RHYXem ITA. 

Heteropteka. 

Fam. PEXTATOMIP^T:- 

Subf. Platasiudjxje. 

BRACHYPLATYS Buiftdiival. 

Voy. A.^tro!. Eiit. (1835), 2, 627. 

Type: IS> vanikoremis Boisd. 

1. BRAs.’IiYVLA'lVs DU’LAA'ATX'S E&ch. 

SviitelJera depliui:da Escij.. Dorp. .ihh. ^1S22'» 1, 15S. 

XhyreocorH eojuplaiuTus }iunn, A or. An. Ar. Leop. (1js 4:J;. 16, stippl. 

1, 2>0, PI. 41, tig 

Germ., Ztschr. JlSSO), pt. 1, 32. 

Llephiiiatiis. Germ.. cit. p. 33. 

— Ilerr-?>cliufr., Ins. (1B3J>), 5, 14 and 31. 

Plataspis scipio White, Gray’s ZooL Misc. ( 1842 ) , SO. 

BTaeh>7>latys epmpUnata Dali,, List. Hem. (1851), 1, 70. 

Stal, 0. r. A. F. (1870), 611. 

— tieplanatns Stai, Fnum. Hem, (1876), 5, 7. 

PAiiiVWAXj Tara Island, P. I., (IITOO C. M, Weber), 4 specimens. 

2. BnACHYPLArYS VAHLii Fabr. 

Cimex vahlii Fabr., Ifant. Ins. (1787), 2, 233. 

Coq., lUustr. (1801), 2, 79, pi. 18, lig. 14. 

TefeVra Fabr., Rhyng. (1803), 142. 

Thyreocoris vahlii var., Germ., Ztschr. (1839), 1^ 33. 

Plataspis Amy. & Serv., ll^m. (1843), 64. 

Bracbyplatys Sthl, 0. T, A. F. (1870), 611. 

jSnmt. Hem. (1876), 5, 7. 

' («mtiniia et frontalis WAlk., Off jf. ifet. (1867), 1, 104 & 106. 

— — ^ — vahHi Dish, Fauna British Ind.^ Rhyn. (1902), 1, 10. 



RHYNCHOTA FALAWANICAj PART I. OYiO 

. Palawan., Tara Island, PaI.,. T lT[^-crj. ,1 speciirifi:. 
This specimen has tlie siiiali spots^^ the pronotiiin and scuiediuii. 
iiientioiied by Distant aiid. also by.PabTicius In his.origiiial deserii)tiori. 


3. BKACniinmAXYS SILPliOIDES 

Ciinex silplioides Fabr., Ent, By st. {17$4) , 4j 86. 

— — - — ™— id,. (1803), 141. 

Brachyplatys silplioides >StaL Hern, Fahr. (186S), 1, 5. 

•--- — ^ — — liturifrons Walk., Cat. Bet. (1867), 1, iU‘2- 

. ~ — silplioides Dist, Ann, Bay. Xat. Hist. < • i.7 . 4. 2i4. 

— id., Fnnna British Jnd., Rhpv.. lOO'i , 1, .2. 

'.Distant says : 

A'Tlie distribution of this species is at present very didicult to trace owing lo 
tlie various species wrongly identified under its name. It is eeriainly known from 
Borneo.” 

In the specimens fi'om ralawan, there can he not ti'C sligUt-.-st tux- 
certainty as to identity, as the markings on the lit-au ami alnlomen 
correspond exactly with Distaut's description. The fact tiiat rlu’ species 
is positively known from Borneo add.s anotlier link to the chain oi ev iaeiice 
connecting the fauna of this island with that of the Ihilippiuce. 

Pala-wax, Tiira Island; Iwahig, P. L, (IIPU and llltao c. .U- 
n'f&er), 60 specimens, all characteristically marked, ^except that spots 
between tlie eyes in the $ -'s and some of the ? 's are obsolescent. 


4. Brachyplatys sp. 

A single specimen from Tara Island in whicii the anterior haW^ of the 
head is ochraceous except the outlines to juga and t\lus. wnicli are 
narrowly brown. The pronotum has, in addition to tlie one on the entme 
anterior margin, an extra ochraceous line extending around the anterior 
snbmarginal area, beginumg interiad to po.sterior angle' and broken^ on 
the median line. The base of the scutellum is- marked intenad witn a 
transver.=e ochraceous spot, while its posterior margin is l.roadly ochrm 
eeous. I do not feel Jnstifled in describing it as new from a single 
example, but it appears to conform to no description that 1 have read. 

Pal-WAN, Tara Island, P. I., . (11716 0. ,¥. \Yeher), 1 specimen. 

COPTOSOMA I:4ilK>rte. 

Ebs. (1832),,, ■T'lA, , ^ ^ , 

Type; gMoBUB Ftly.Ay'-" 

6. COFWSOMA to.OTA ^ 

fl: 
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I^xLAWAX, Jwaljiii', l^ I., { lOSH)*;? n. i>v1niHii*), Seven wspeeiniens oi* 
this >j>ei:*ier^ \v(nv lak<*]u It »)eeurs in Xe^ros and in Luzon. 

U. {'OPTOSOMA KROSl'if Al<nitaiid. 

(.'oJ»lo^ollla eroMini ^loatund., .-laa. Man. Cir. <h')K (lvS04). 34, 131. 
— Fhuhh Bntislf Ind. iihun. (in02), 1, 30. 

llie single sj^eeiineii agrees with Distant^ deseription in every detail 
exee[>t tliat tlie a})i(*al margin of its st-utellum is liglit oeliraeeous instead 
of "’brownish oehraeeous and eoarsely and darkly ])unetxuite.'' 

Ibu.AWAW Iwahig, V. I., ( lODbl ir. SrIiNlfz(>), 1 specimen, 

7. COPTOSOMA S]). 

A '■‘ingliL- '[?rcinien was collected. It a]>pears somewhat closely related 
to (\ hi'i)nlrH.<r \V(‘stw., hut owing to lack of suffici<‘nt material I am 
unahie to place it witli any degree of e<n*tainty. 

Palawan'. Bintmin. P. I.. J/. 1 s])ecijneii. 

S u b f . S { ; i" r K M j : 1 n N . ! . 

ni%-. M'lTKLLKlLVniA. 

CALLIPHARA < terninr. 

Zl,<rht\ 'I'iao*. 1, 12-2. 

'IAjk-: Hohihfi Linn. 

K. (’ALLipnARA xonmis Lion. 

luijili- JAnn.. Vent, Rar. Il7d3>. 17. 

— . Antoeti. (17G3), 6, 400, 

t*ustn{atnN Panz., Voet, CoIL ( I7HS|, 4. III. pi. 47, dg. 11, 

hiupa-iii Votf, Coq,, Inn. . IS.'IO'. 1.30, 102, 

('allidea iiobilis IMll,, UhL Hem, (1H51). 1, 23. 

Valliphara laKjn(‘fii Stab Ii**rt, Hut. Ztnehr. (lSr>(>». 10. 133. 

ill. (}. 1. A. F. ibS70j. ()1S. 

iKibilis id., Etune, Hem. ;lS73). 3, 17. 

Fnitun Hrittsh I ml., Ithnn. i 1002 i. 1, 33. lig, 23. 

... iSiibg. ('hn/.sophtinn Seluan.. (Je/,, fn-w. Het. Pent. 

(IfKU}. fa>L‘, 24-. p. mb j)b 2. lig. -” 1 . 

Palawa.n. Mangahan and ^wal^i^^ P. I., (IIMS.3 and 1 170(> C. JL 
H fiber.)., 3 spetdinens, the one troin Twahig l>t-ing uf a cj(N‘p piir]>le-blue. 

0 , Caltaphara kxcki.lkns lixirm. 

Tetyra evcellen.s Burm.. .Var. Acb A^ml. Leap. (1S34>. 16, Suppb 1, 2S7, 
1>1. 41. fig. 2. 

Teebawif' ohj^ciira \V>stw'„ Hope ('at. ilS.'JTy 1, 14. 

Callidea nobilis (Jerm., Zischr. <1830), 117. 

PXfC'lIenf! Amy. et i5erv.. Hem. <1843). 32. 

praslinia Dali.. lAni Hvm. (1831). 1, 24. 

. CJalliidiara ©xeellen^ StAl, BerJ. Ent. Ztachr. 1 18061, 10, 153. 

id. /b ,r. A. F. (1870), 618. 

^ y^f <1880) (71, 4, 38. 

— 7 7 id:* Faum British Ind.. Jthjfn. ( 1 P 02 ), 1 , 53. 

, ■ , Vhr^sopharal Scboiat.^ Hen. Ins., Het. Pent. 

' ^ '('iP04K me. 24, p. 32, 
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('lirysocoris 


a soinowhat variai)le speeit*^:. It eomiaoii ni rno-t pau- u 

the Philip].)iiiies. 

Palawan, Baeirit, F. I. (lim C. M. Weber) 

CHRYSOCORIS Habii. 

irc/a... /a.s*. < NS34 ) . 2, .LS. 

Type: C. dihtiivolUfi (Tuev, 

10. (Tlin'SOC'OlUS GLRMARI Kscll. ^ 1 

Scutelleni ^aoomiri Eselu, Dorp. Ahh- nS22i,, 1, P*. - - 

(luev., Voy. Coq., Za*,!. ) ]S:ioi. 2, 

r.^Hidea Barm., Handh. d. Ent. flS;LVf, 2, IP-U. 

Herr.-Si'hatr.. Winr:. /?gs‘, iLs:!*;?, 3, 1^2. p.. N’a. 

327. 

Germ., (lS39f, 1, 113. 

Dali., Ijiat. Hem. (1851). 1, 27. 

Voll., Fauna lud. yead. i lSfiTs 1. 30. 

(Oirvsoeoris St/il. Hem. Fair. (1868’i, 1, H. 

L id., o. r. T. F. (1870). 

.... id., Enum. Hem. |1873u 3, 20. 

Sv,ffimens of tliis insuct were i.leiitiiied U.v lue in th.- Mn...-i>ni. 

where I found tho.o with red and tho.e with ^weeu on tjw -p'; 

'of tlie abdomen, \mder the i<aiue label. L am not mho out tna . i. . . 1 . 
rJudv of the two forn. will reveal .,.«.itie ditlVrenec. hm 
r have included .pocimen. with green abdomen, colicen^l m lala«... 

imder this 8])ec-i fie* mime. ’n-niG 1/ ir>Ti/-r) 

Palawan, Bmuit. and Iwahig, P. I- (Ht.dh amt 1! . 

4 specimens in all. 

COSCOMORIS Still. 

Hrm. Afr. (ia«4), 1, SL 
Type: C, m'llatUfi WliitF. 

11. Cosmocoris distanti sp. nov. 

BmOly .,v.h., ..K-Ulic iuaipo *»• 

hrassy-green abdomen beneath tH-hnu-emis, ha.,d and ai 

ineilfcs Ellii legs indigo. ^ • r ^ ta'Ijk ‘inml 

Head above and bew^th (except at base) .ndig.c t>lus 

„n; hl>wV Eves brown, o(-elU i>c)ir!K*emis, antum.i 

space bettveen otelli bldiK,, ■ brown, iwlimcemisly 

. forml) dnll bktk, , , P Glabrous: pronotum indigo, wttb two 

pilose ; postrnm inn fomly, brown, ^ ^ P ^ f .■ „i, 

Lbmedian, longitadW, ^nr 


: ^ to ealb>sit>-, n- 

; itppp: I kAaito t&iwm'm each sule 


' 

. I-,, N.vjol It 


{rmta faana'on each sule 
.xridtit etlMHto dwt of 
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l>a>al ealiosity and its lateral margins not extending to lateral margin 
of seiitelliim: a brassy-green, trans\erse isosceles-triangular spot on snb- 
apical area. 

Sternum and costal snargins of tcgniina indigo. Posterior margin of 
po>-Terniini. suLinedially and of mesostennini siiblaterally, dull ocliraceous 
as are coxa? anrl margins of stethi broadly. 

Abdomen ventraily ocliraceons, median area of second, third and poste- 
rior area of sixrli and nearly all of iirst segment, except lateral extremities, 
indigo. Parast'gmatr.l area irrorated ^dth metallic brown. Posterior 
niartrinal area of genitalia metallic indigo. 

Bases of all femora more or less oehraceoiis, the remainder of leg, 
including tarsi indigo, tibiae densely setose ventraily on apical half, and 
silicate dorsally. 

6 exactly as $ except that only tlie basal tliird of the genitalia is 
ochrac^on-^. 

Len-'iis miliimoiers : width of pronotiim 7.5-8 millimeters. 

pALAW.\y, P. I., (C. J/. ]r.'7;rr. eolloetor’}. 

'Pypes o; c and 2 No. 11052 in Entomological Collection, Bureau of 
Science, ^laniia, P. I. 

Anoilier pair. £ and $ labelled a« paratypes. The 5 of the paratypo 
has only four segments in the right antenna, it being short(.*r than the 
left which is normal. The right a]»ieal sugmenr is as long a.^ ihe preap- 
ioal, plus une-half r]»o a]»ical of the left antoima. 

I take great idcasuro in dedicating this 'Strikingly beautiful insect to 
my friend, \V. L. Disiani, whose work with the iRliyncliota needs no 
oonmieni. 

22. Cosmocoris pulcherrlmus sp, nov. (Plate I, fig. 1.) 

9 dark blue, green, black and led. Head with basal aiva and lyhis 
black, lateral ]o])«‘s purplisli hiiu'. ©bsoletely trans\or>ely striate and 
punctuate; eyes and <.»ce]li reddish brown: ]u‘onotuiii punctate, black and 
blue on posterior area and medially to anterior margin, irrorated at 
posterior lateral angles with metallic green and witli two snbmediaii. 
longitudinal blue fasciae; anterior lateral areas, including margins and 
angles, vermilion, which color extends over propleurae and to anterior 
margins of mesopleurae; mesonotuni black, opaque; ])asal fourth of scntel- 
lum vermilion^ median half blue with a faint transverse metallic green, 
waved fascia medially; apical fourth broadly. Innately vermilion; basal 
lateral margins purplish blue, coarsely punctate or granulate; entire 
scutellum minutely punctate, the punctures being connected by micro- 
scopic lines on median apical area. 

Dorsum of abdomen vermilion witii a ti'ansverse black, lunate spot on 
last segment. • 

A’iCntral .surface of head, thorax and basal abdominal segment dark 
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blue; stetlii coxae and basal halves of mid anct posterior iViuorii poj- 
liiteous; anterior femora pale liiteous basaily; remainder oi legs and tarsi 
])rown or blue-black and greem anterior femora being sireakt^-l tvitii 
brown on basal area. Tibiae apically strongly setose laterally and in- 
feriorly. Second abdominal segment blue venti-ally, two traaisverse. sub- 
median vermilion spots on posterior margin: remainder of ventrnm ver- 
milion except a blue spot on basal, lateral angle of third and a Vlaek 
spot oceuptdng median half of sixth. This spot is excavated witl; 
vermilion spot on anterior margin medially. C4enita]ia brassy-gre<;n ex- 
cept on median area which is brown. 

Anteniige black, thickly setose; three ultimate segments r:ube<piai in 
length; much less foliate than in C. sellaius White. Eo.-trum black, 
pilose; apices of second and third segments pale. Tegmina aiid wings 
fuliginous ; costa of former dark blue. 

Length lo inillimcTr-rs ; wintli ht twcvn prmi-.na: angles T.r. irdlm'.vVr-. 

Palawan. Bacnir, P. T., {C. .1/. Wrhfr, ooile'-'-ior ■ . 

Type No, 11650 in Eniomok-gienl (. olieeTi’.m. Bureau of Seience, 


Manila, P. I. 

Thj‘oe female specimens of tl^is insect were taken. It is certainly one 
r>F the most heantiful of the ^'^eiuellerar'a. 

Two of the specdmens eoHecied by IVcher and one iniT>erreet specimen 
by Sc-huhze at Iwabig (lOfn? W, Sclvdiic) arc* labcsc*.. ]»ararvpes. ^ 

Distant does not <eparaio this genus fnan though he 

give^ the characters which cliilorentiate it from the renn'.unl.-r re hk 
genus;'*’ wdhle Schoutcden makes it distinct in his m-^nogi-ar t. ^ c: the 
family. 

Subf. GBAriiosoMATTY.n. 


POD OPS X^porte. 


(1832), ta. 

Tvpo: C. hmtwia Fabr. 

13. Ponops RKRRATA Voll. , n 

Scotiuoplmra serrata X'oH., Faum Ind, Xcerl. 1, 43, pi. o, fig. . . 

Stal, 0. F. A, F. riSTO.. 7. 60S [rcf-l 

Podops Distant. Fauna Bhjm. 1, 7.*^. 

i {xcliouteden, Qen. Insect., Het. Pent. Oraphft. 

(1905). 30, 135. 

This species is recorded from Sikbim, Mungplra, Naga Hiiis, Burma. 
Malay Peninsula, Borneo, Celebes and preriously from the Philippine 

The Palawan specimen is rfightly under the size indicated by Distant. 
Paiawak, Iwahig, P. I., {10911 I'T. Schulizr). 

* Fteuna British Ind.f Bhyn. (1902), 1, 56- 
: * (7dw- Bet. Pent. (1904), fase. 24. pp. 10 and 3^. 
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Subf. Pentatominje. 

Div. HALYRIA. 

DAL PAD A Amyot A Serville. 

Type i>. aspf’rsn Amy. & Sen*. 

14. Dalpada tagalica StAl. (Plate IL tig. O.t 

Dalpada Tagalica h>t.u], O. V. A. l\ (1870). t)2*2, 

Altliougii the iiiemhers of t’hip gams are ^eattenMl riinnigiintit ilie 
Malay regit)!!. Inii two species have m far been reeordtMl from ilie Philip- 
pines, vi^: /A sihi pUcipet^ Ktal, ami the one luM-e iiientioiKHl. All 'the 
species are showy insects easily captured. The specimens from [hilawaii, 
including: 7 adults and -3 nymidis, were taken from the smaller braiiciu^s 
of ciicao trees (I'heohroma carao L. ) 

Palawan, Iwahig, P, L. (10910 W. Sriniltzp: 11912 J/. Wf^hpr) la 

sjH?c-iniens. Raciiit, lb 1., (llfioH C. J/. Wehpr) 5 specimens. 

Div. CARPOCORARI A. 

TOLUiVINlA Stal. 

0. r. .1. F. {ISGTf, 515. 

Tyi^e: T, irlrnfain Wcstw. 

35. TorrMNAA J.o.XGiROSTiiis Dali. ( Plate I. tig. a. ( 

Totumnia lorigirostris Dal]., Lint Hph\ (1851). 1, 2;]S. 

Stfil Vk r. A, 1\ ilSTUK 7, \mi 

A singde speeimeii of this very characteristic s])ecies was taken. The 
femora of the s|>ecimen in baud are soiiievvluit reddish yellow. In Dallas' 
specimen tin* fifth antennal segments were tuissing. In this specimen 
tl'iey are black witlj^ white bases, as are the fonrtl). This is evidently a 

] Ala AVAN. Iwaldg, P. 1., (10909 IP. Srlndtzp), 

EUSARCOCORIS Halm. 

ttSliif AsiCififtTC ^C:228 A 

liiiililiISlifliji 


RHY^X’HOT.V PAKT 1. 


17. EUSAIUH)( <)KIS VKXTKAUS WestAV. 

veiUralii^ Westw.lHope €Vi/. ( lS37 i , 1, 

Ky»:iv«M»vi:s (listactiis Dull., lis/ Mem. i 1851 ) . 1 , 22il 
Stailiii distacta Atk., J. A.. B. (ISSSi, 57, 41k 
StAI, 6. T'. A. F. (1870), 028. 

Eiisarcoeoris veiitralis Dist., Fftinut Bnlifih Jnd., Ifhjfii, Id‘'2 . i®’*- 

Oi: tliis species, very eiosdy resembles tbe prec..M;ii;i. ikKc.-y’. ti.Ji 

the loruicr luis proiiiiiiciit proiiotil hikI birirer ’••ji'-ui -t-w 

r> ?|>eeiiiien8 were taken. 

Talaavam iwahig, Ik 1„ ( iriOOO 11 . >' 0 //////:?-). 

IS. ErsARC'oeoRrs p.oviixus DaiL 

Eysarcoris bovilliis Dali., List Hem, ! 18511, 1, 22‘.k 
Stollia ])ovi]la Stal, 0. I • A* F. { d»28. 

-id., Kmtm, Hem. (ISTlD, 5, Si. 

Tliis spei'ies was described oviginaily from The rhihpjiMK; 1:-Utr.>:r. I-. 

is bv no means a common form. 

rAL.W..vx. Binnuni, P. I-. (11(105 C. -¥. W^h<n. -f spccinicn^. 

niv. HOPI.ISTOIJEKAKIA. 

PARACRITHEUS Bcrgrotli. 


ii'ec. vrfjHf. I 10, 214. 

Type: P. trimaeulatiis I.(ep. et Serv. 

19 . P.MOACim’HKi-S TRnr.cm..«Tt-sl.e,,.&.Scrv. 10 IP 

Paraeritheus trimaeulatus Lep. & Sen-.. Knc-. .l/<4A 10, 

({raplKwoma triinaeiilato Germ., /Axc-hr. I1839K 1, el. 

Hopli-stoilera Hall., Uxt Hem. il 851 ), 1 , 'iG. 


A8<tvanaA trimaeulatns Stal, O. 1 . -i. ^ uhs*> ' 

Paraeritlieus — DHt., Faum, ISrilixh Iml.. Uhjn. > l.»o-i 

100 , 


1, ns, 


A simvle spoeimcn of this easily recogni^aiile Slavics .wa. Utkm la 
Palawan. It is reported from Burma, and many ,s.and> m du- Mauiy 

Archipelago. A w 

Palawan, Iwahig, P.-L, (1090’^ ^1. .^chulizcy, 

/ “B'w., A>7msi:iA.iiiA. 

.'PLAUTtA’StMA,, 

, (k ;p, A. ih . " aa ; : _ , , 

A Tyi>c:Jk Fatyr.', ^ A,,^ ■ A • 

20 . Plaatia t ^ ; kA w-''. ,■ 3 , 5 , ’ ^ k ' 

A'7''''»^^ ^ " ' 


iE(OTBpieim *»^**^^ •» 

- 4*' 



k2t> Domwg W‘ 

IntF," Ifhji'M. 41942 Ivn 182* 

flLdi.'.-vPi g;) Piilkj : 



r »(;2 
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‘Fijis species is so nearly like P. fimlnafa Fabr.. tliat, were it not for 
tlie size, I should place it unhesitatingly there. The ditferonces given 
by Distant form so sliglit a cliaracterization and the designations ‘'^'scutel- 
Iiim with apical margin narrowly greyisli'' for fimhriata and ^'.<011101111111 
Fomewliat broadly gretislF' for viridicoUls, are characters wliich might 
easily vary greatly in individuals of the same species. I am inclined to 
believe that the two species will be united ultimately as fimhnntff. 

P.iLAWAN, Baeuit and Bintuam P. L, (lld5;3 and 1H;9? C. 3[, Wrhcr)^ 
1 specimen from each place. 

ANTESTIA Stak 

Air, (3864), 1, TOO. 

Type: A. macidata Dali. 

21. A^vkstia CRueiATA Tabr. 

Cimex eruciatus Fabr., Hyat. Ent. (1775). 714. 

Pentatoma pantberina Westw.. floyfi fUd. (18.^7*. 1, 34. 

Pentatoa’a rnieiat.T Aiiiv et .'8<*rv.. J/rtn. ilS33K 132. 

Ptracbia ^K»TP(*triva Motseli.. Eul. aS’m'. .W//, J/os-r. (1803), 36, pt. 2, 7-5. 

Nietn., Ejirt.t, of Coffct^ Trrn ilSG4), 8. 

^(-Lua Walk., ('ai, hX, 1 ISOT.i, 2, 320. 

Mj,a(*-:i Walk.. IhhL 

Aiitt'.ila i-nniatia Seal. o. r. .1. /•’. (ISTO) 030. 

— ])l^. ^ jirilisji {iul„ Jfhyyu (1902), 1, 185. 

Thw ^pwies ha? lioon taken in Maniia and at T{n,i;uio, Benguet. Eleven 
were Tftkeii in Palavveu. It i,< disiribnied quite genentllv over 
the Malay region. In Manila it tvas fottnd breeding on ii!ij..,iTe(.i olive 
trens at the agrit-nllu ral e.vporiinent station. 

r.u..uvA.\. Iwahig, P. I.. (]uL>0o IP. SrIntJizi-), 11 spec-hnen.^. 

APINES Balia?. 

Li*ii iiciii. 1, 2:J2. 

type: -1. cfj7iciujfti DalL 

22. Apines grisea <]». m>v. ( Plafc IL fig. o.j 

Xtua and black, shining, coarsely punctate a])Q\o, more finelv beneatli ; 
head black, anterior area of «-utellum broadly black; discal area of pro- 
notuin creamy tvhite with its'posterior portion and a narrow median area 
punctured with black; posterior lateral lobes of pronotum, lateral margins 
to base and apex of scutellum creamy white, black punctured except apex 
of peutellum. Base of corium grey, punctured with black; apical fourth 
biack, preceded by' a transverse, white callosity; membrane dark brown, 
pale at tips of tegmina. 

ii^ly beneath black, shining, punctate; pro-, meso- and metastetlii, 
feinora (e:^t apical fourth which is black), submedian rettaUgnlar 
patches on ftrst to fourth abdominal seginents, and lateral margin of 
metapieui^ ^d ;of al^ abdominal segpaehte creamy white; sutitres black. 
Anteiribr tiblse bjackj-nad and posterior creamy white, , witlt black bases 
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and apices; tarsi black; antenna black except first and base of second 
segments which are obscnrely, creamy white; basal half of rostrum pale. 

distal half black. 

Length 5.5 to 6.6 millimeters. 

Palawan, Iwabig, P. I., (10903 If. SchuUze) and Manila. . -r s 

Guerrero.) ^ ^ 

Tj-pe No. 10903 in Entomological Collection, Bureau ot science, .l.i- 

^^^ThCTe^aro but two specimens of this interesting species in the collection. 
The one from Manila is the smaher of the two but otherwise the specimens 
are identical in appearance. 

Dir. KEZAKIA.* 

CATACANTHUS Spinola. 

Ess. (1837): 352. 

Type: C. wrarnalns Dm. 

23. CAT.'VCA^'Tllt:s a-tgripes Siilz. ^ ^ 

Cinicx nigrip^^ Sulz., Gesch. ms. * >• • * ■ ’ 

Trtinftani Fa.hr., Ent. ISimt. ,lTn4>. 4. Uto. i - • 

Fain-.. Susi. Rlnjn n. 

RapWfraster carrenoi Le Guill.. Kcc. 7.c.^,,. < . . • • - - 

^ ^ Stoll. Les Pun. iliSS-!'o-. 4l|. i.l. u. iig. 

Catacanthus nigripes Dali., Msl ■Y!,V‘'.‘;g5g,, (2i. 7, 'JO. 

Pentatoma tricolor llontr., -i y"' ■ 

Catacantlms tricolor Stfil, /j. K -1. \ 

T,.i, .< lengthy synonymy, is 

bv Suk in lire as shown by my researches m the 
' It has been recorded previously from other pans oM t 
ha^g been collected by Cuming and Sernper «nd j r J,a k . 

color. Captured in dense forest lu fligh . 

Weher), 1 specimen. 

kic-tara Amvot et SmoHo. 


S^m. (1843), 143. 

Type: 3:7. riridula lAnn. 

, ' , c^olt 4iiii Aiag-^at, Hiat. (1874), ^4"^, 14, -9.. 

, T,t„n Atrrees nerfectiv with Scott’s descnption, 
J Srr’il't bll spn" » tie g».^ The extreme tip 

^oorosa . ^ j (10908 W. Sckulfw) . 
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Snbt’. TESfSAIlATOXlIXI-'E. 

Div. EUSTHE^TAIUA. 

PYCANUM Amyot & St‘rville. 

Hen}, aS43». 17 J. 

Type: I\ rubetift Fal>r. 

25. PYCA^’rxc rcbe:ss Fabr. 

Ciinex riil^ens Fabr,, Eni. (17^4). 4, Kb. 

ametliystiims Weber, Ohs. Eat. (ISOl), 115. 

Fcies<a ametliv'^tina Fabr.. Byst. Jlhyity. (1803 k 150. 

Tessaraiimui alteniata Lepel. et Serv., Emn/c. Mcfh. ( 18*25 K 10, 501. 
Asponjijopus ametliyritinus Burni., Hamlh. d. Ent. (.1835), 2, 351. 

— Herr.-SclillH*., ^Vunz. Ins. (1830), 4, S5, pi, 135, 

li«-. 417. 

Dinidor ametliystiniis Herr . -Seim tf., ibid. (1844), 7, iti, 

P;i(0uiuini ametby«itiiuiiii Dali., H*'in. n8.5]). 1. 345. 

- -- — nibt*ii^. Slab Him. Fohr. I88.sj, 1, 4*». 

EiKtifi Uritif-h iiid.. Hhyn. il0i)2),1, 274. fig. 174. 

I'l.i' !ii‘!uiiiuil iiiK'cT lli^^ iinr bivii r -ptinvl iVoiu the- Plulipijiues pre- 
vi'.U'iv. Stiti 'k'sorilie' a species clnscly i-claicd to it. 

PuA-vcA.v. Bacnit, P. 1.. tlKUT C. M. Wi'hi'r). X sinprlc I'crtVct 
alinos! ciitirciy sulfuseil with irrf'ii. witli some jiurnlisli ljro\r>i 
oi) ilie liase> of tlie tejrtii'na. 

Div. EUilENOTARIA. 

EUMENOTES We-itwood. 

Tr. Eni. (1847). 4, 246. 

Ty_t>e; E. ohsctira Westw. 

26. Kl'MEX'ote.s ouserRA Westw. (Plate JJ. lig. 4, a.) 

Euineuot »*■=; (tb-scura Westw.. 7>. Ent. H(tr. (1S47). 4, 247, pi. 18, lig. 4. 

VoII.. Fatfna fwL Xf'frf. 'l.S(i8i. 3, 4£>. 

Odoniii tntiwrtta Still, 0. F. .1. !3S70i. U-j.l. 

Aradtis truiu-atus Walk., f'af. Hvi. (iSTHr. 30. 

Odonia truneata Bergr., Ar//. Miis. ('ir, (Ivn, < 1880). 27, 733, pi. 12, fig. 4. 

St51, Emtm. Menu (ISTO), 1, SO. 

Dist,, Fauna British Ind., Hhyn. (1004), 2, 155, fig. 114. 

ibid., Ann* May^ XaL Hisf. (1003) (7), 12, 476. 

Palawan. Mangahaii Swamp ii<‘ar hvahig, P. I., {11087 C. J/. Wc- 
A single perfect specimen. 

This hy no means common species is here acUled to our collection for 
the first time. * It w^oiild appear that Distant's figure gives an incorrect 
idea of the venation of the membrane. Westwood represents the veins 
as /etic-alated and my specimen agrees with W’estwood’s figure in this. 

great t^onfasion ^tns to have existed as to the family position 
pi this' genusiL I confess that a ettrsorj^ exiamination would lead 
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one to place it airiong .the Aradidie, hut Bergrotii jias giv.oo. :’a v.: - ^ 
subject a iiiGst careful study and has again placed the geaas ir, ii' 
position aiiioiig the Tessaratomin^e, creating a new divisbai bnr it, 

, Idrave exainiiied most scrupulously the single speeiineii in enr rrdhriii 
and find the ocelli very eonspieoiis. This feature alone ve.nld rb- 
genus oiit of Aradidau 

A notable feature of tbe spoeinien collected in Palawan i- nn'- -,- 
sion of a tri-art iculate right antenna, that on ilie lelt bei.in n-rnub, 1 
have endeavored to give the exact features in the drawinn, a- a 'an.'bo-:r..;y 
illustration of tins insect has not yet apjieared, 

Suhf, Dixinonixnn. 

MEGYMENUiVI Laporte. 

Ess. Han. (1832), 52. 

Type: M. (Irniafunt Rais;!. 

27. sx;ijpurpi:kascf.ns Westw. 

Platyiliiis subpurpura seeiis tVesiw., Zooh Joirru. {l8:.Uf. 5. -t-Ot. pi. 22. 

Megynieiiuin cupveimi (.Jm'i*., Votf. Coij.. Zool. Ins. i , 2^ pt. 2. Ii2. 
Ainuurus cupreus Herr.-JScliiUV.. Ibu/K-. Ins. (ISoUn 5, r»i, ilg. 5o./. 

meratii Le Gillou,. /O’r. ZooL (1841 >. 201. 

suhjmrpui'usmis Stab Enum. Han. iISTOp 1, 8*. 

■ 't ■' 

'b.i o 

Thi.« sptrifs ha? been taken in orher jjart? of the Philippine?, nu-hblnii- 
the Island? of Tican and Negro? and at Manila. 

PAI.AWAX.. iMangahan Swamp, near .hvaliig. P. I.. (ll'iS-i C. M. II c- 
hei-), 1 spedmuu. 

taken as follows r Manila >/. A. 

' : MEeRdsVfBciDENTAnilPBgO,: P-Oi-t 
K. C. McGregor). 

Ia'/C; d dd;;: ' A- 

^ AA - ' ' A, A^ A :A:i'A; A- A; A;«“^^A 

Cqia'a nAAidiiAingiinO* ’ :-A"f rEUfeOft.^ 
lfflSS®OyAi||||li^;i:il®f|fl|||lel§lAAiAAt0'p*C'-^ 




Palawan, Ivaliig. P. L. (11901 C. 3/. Weber). A single specimen. 
The basal dentations of the tibiae are not very prominent in this 
spt'cijnen, otherwise it agrees with the description. 

Div. HOIKEOCEEAEIA. 

HOMCEOCERUS Burmeister. 

Handh. iJ. Ent. (1833), 2, pt. 1, 316. 

Type: H. intncticornis Burin. 

23. HoucEOCEErs ixfiiACCiAirs Stul, 0 T. A. F. (1870), 050. 

Homoefrerus immaeulatus id. Eiium. Eem. (1873), 3, 62. 

This speeie.s. collected previously by me in other parts of the Philip- 
pines and originally described by Stal from these Islands, is represented 
in the Palawan collection by a single specimen. 

Palawav. Iwahig. P. T.' (109-I-.-) IF. Sclmlfze). 

30. HOMffiOCERCS sp. 

A single specimen of an apparently now species was taken, bat the 
material is considered as insufficient to warrant describing it a.s new, 
especially a? considerable variation exists in the same specie,- of tins 
large genus. 

Palawjix, Iwabig; P. L, (lOS'iS IF. .^'rlndizc), 1 specimen. 

31. liOllCEOCEBL'S Sp. 

Like tlie above, only a single specimen, miitilatod a.s to the antennas, 
but otherwise perfect, 

Pu.Aw.^.v, Iwahig, P. I., (10950 IF. SchuUze). 

Div.« CLORESIIAEU. 

NOTOBITUS Stai. 

0. V. J. F. (1853), 451. 

Type: E. vieleagris Fabr. 

32. Notobitcs affixis Dali. 

Nematopus afltois Dali., List Bern. (1852) ,2, 423. 

Notobitus Stal, 0. F. A. F. (1870), 648. 

— ; Dist., Fauna British Ind., Khyn. (1902) , 1, 372. 

This species was originally described from the Philippines and has 
been eolieeted in various parts by me. 

Palawast, Iwahig, P. I., (10900 TF. SchuUze), 9 specimens. Iwahig, 
P.. I, (11909 and 11978 C. M. Weber), 2 specimens. 
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Div. a:^?isoscelabta. 

LEPTOGLOSSUS Guerin. 

Voy. Coq„ Zool (1830), 2, pt. 2, 174. 

Type: L. dilaiicoUis Guer. 

3.3. Lkptoglosscs memueaxaceus Fabr. 

Cimex nienibranaceus Fabr., ^pec. Ins. 351. 

Lygteus Fabr.. Ent. 8yst. (1794>s 4, 13ib 

Anisoseelis Burm.. Handh. (1835», 2, 332. 

Cimex jiiormodiesc Forst., Oescr. An. (1844 j, U». 

Anisoseelis orientalis Dali.. List Bern. (1852).^ 2, 454. ^ 

llavopunctatus Sign., in MaWard, '^otts kur 1 ilc 

Annexe J. (1863), 27, pi. 21, fig. 4. 

Loptoglossus membranaceus Stul, 0. 1’. A. F. (1870), 648. ^ 

id., Ennm. Hem. flS73), 3, Ob. 

Anisonielis orientalis liirby. J. Linn. Soc. Zool. i 1891), 24, 

Leptoglossus membranaceus Bist., Famt'i Kr.fsft Iml., Ifliyn. 

382: Tig. 224. 

Eoeorded from Africa, Ceylon, Malay Arc:i;i-.-iiK-.' t -Vi- 
ciimmoii in all l>arts of the Philippmes- ^ ^ ^ 

Palamas, Iwaiiig, P- I-, (I'-'foo •'J''' 

p. I., (11911 0 . -V. irc?/erl, 3 specimens. 

Div.. PHVSOIHEEABJA. 

PHYSOMERUS Burmeister. 

Htuidh. d. Eni. (1835), 2, 341. 

Type: P. grossipes Fabr. 

34. PHYBOMEBCS GBOSSIPES 

Lvgffius grossipes Fabr., Ent. Fj-sf. A *94) - 4, Ids. 

J calcar Fabr., Eyst. ElmS- ’ J* , aS34„ 16. 

t'oreus (Cerbus) onHunerus Burm- . .Ui. M. l e P 

■ pSneras^Scar Herr.-ScMff.. ITanr. *''■ 

■ — irdymerus Ball., L,st Heu>. '.1852). 2, -j-i. 

grossipes Stal. Hew. Fair. (186h), 1. 4o. 

». V. r.. 

— delineatus Walk., Cat. Ret. ( ' . ’ i.i, 1. 383, 

: grossipes Bist., Br.t.sft /.«?., Ehyn. -- 

fig. 225. 

A very wmmon inen 

■ axe laid in 
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ACANTHOQQR*S Ainyot & Serville. 

. JS4Ms 4>i. 

T\'j»e: -i. I'ubr. 

:>5. .Vc A.XTiiot'onis st AUiiATUK Fabr. 

<.Vn*eu> •'labrator Fabr.. Hyst. }*hyny. {ISOSi, lJ)a. 

Friiiuemi'i Burni.. HfnuJb. <]s:b5K 2, 

— '.rabrip*'^ UV/j/;. Ins. (1842), 6, IS. 574. 

Aeaiitit*x*nris M*abratur Amy. ot Serv.. Urm. |1843K 214. 

DrtlL list Hem. (1852). 2, 213. 

Stal, Hem. Fair. (1808), 1, 45. 

StaL Eivum. Hem. (lS73 i. 3, 71. 

_ — Diist., Fauna HHfis/i JjuI.. Ithjnt. (1902). 1, 385,. 

ti<r. 226. 

A s[K?rie.^ recorded fr(.>jn Jiidia and ‘"'also f^rimd oji many islands of tlie 
Malay A>‘c];i|n*lMa*o." Tolleeted in all }>arts of the Philippines ; very 

JAlawan. rwahi,u\ V, 1., { IT. SrhuJize). 2 Av'-iin*-])-. 

IJiv. OOXi'f’EHAnTA. ' 

CLETUS Srai. 

i'ti'a. F*<y. : bs.>!» . 23!>. 

'l'y^»c: in-tfniii'i ’I'liunb. 

30. (’urn tkkjom-.'n 'i'Ouiib. 

Tbiirib.. \n.:. inn. Sy. :17S3.. 2, 37. 

jta;Lmat'>r Fabr.. Mant. ins. (1787), 2, 287. 

^'ora^ aciiiu-i llaib. J.ist (1852), 2, 495. 

' iriirnTiu^ I'rfy. Eug.j item. Hem. (1850), 237. 

— — bisiilbit 11 .'- I)<4ini, Htetf. Ent. ZpH. ( 21, 403. 

n^‘tu> i.ui:i:at<‘r Hvm. Fttbr. (1>08.. 1, Oa. 

lUiau- 0. V. .4. F. <lS7o>. ('•52. 

— iri^«ii!iw Dl"!.. Fauna lUlilsh Jnd.. liJnni. '10n2i. 1, 3!i4. 

This insect, \vhi.-!i wh^ previou-]\ rt-cDpied foini ihe Philipphie^ hy 
Stal ill ISoJ), i.s very alnindant in the vicinity of ^Fanila (4SI, 5;bis 
Build's) and in the province of Tarlac Fenanulr : ). 

pAtA^VAN, Iwahig. P. [,, (10017 If”, Frltnliie) 4 speeijuens. Tara 
Island, P. 1., (11723 0. J/. 1 specimen. 

Siibf. At.ydix.e. 

Div. MlCJlELYTllAniA. 

STACHYOLOBUS StAI, 

' V. A. F. (1870), 658. ^ 

Type: Ifi. macileHtus StAl. 

37k STACHYOLOnrs Macilkntus StAI, 0. V. A. F, (1870), 650. (Plate 7, fig. 4.) 

,i : Stiichyolobii.s tnaeilentu#? HHkl, Emm. Hem. (1873), 3, 89. 

This of trhich hui the single gipeeimen liere mentioned is in 

. onr, priginally described from the Pliilippines by Stl.L ; 

W. BdkiiUze): , A smgle 'delapidated 

, y; .’y'-A \ j' .. A' ■ ■ 
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Div. LEPTOCOPvISARLA 
LEPTOCORISA Latreille. 


Fam. IS'ut. (1825), 421. - 

Type: -/., tipiiloides De Geer. 

;]S. i.KPToooKiSA ACUTA Tlumb. 

(.‘iiuox acutiifci Thimb.j Tor. Ins, (1783), 2, 34. 

aii.a’Utitatiis Fabr., Mani. Ins. {1787 2, 3^8. 

Gmel., ^ysi, Ta/. (1788t il .4, 21^3. 

(b'vris oraloriiib Fabr., Ent. Syst, (1794), 4, 191. 
lA‘ptocorisa l)eii<i'aiensis Westw., Hope Cat, '1842'. 2, 1'^. 
lUiabdoeoris areiiata Kolemiti. Melct, Ent. ilS45i. 2, 

^fyodnclms triiiotatus Herr.-SeliatY.j Wanz. Ins. \ 1848., 8, li'j. 
Leptocorisa maeuliventris Ball., Xis/ i/ejo. s, 1852 > : 2^ 4s4. 

(derrifi angiistaliis Stul, Hem. Fnltv. 1 18981, (9*. 

Rial, a. r. A. E. {lS7lh, r.58. 

.Leptooorisa acuta Dist.. E, Z. E. ilOUll, 1? 331. 

.... Dist., Fnuna British I ml., Hhyn. i 1*402 c B 4io. 

l?epoi*KH.r from (liiiia, Java, (.'elchcs. (iilolo aibl ]m'*viori<iy ii'ujri t::<' 
l^hiiippinc8. 

In tlie riiilippiiie Islands this species is veiy destraeti\^.^ nee '*ui 
the Hiilk.-’ it may be foimtl ia all stages of growth in tbe^ riee fiebJ'. 
The inseet is known in Ah.sayaii as tklujo. Its odor h deoK.leisJy odeiis'.ve. 
The adults are qniek fliers and are eon.stantly on tiie alert so tliat riivir 

capture is affected witli some difficulty. 

PaL.uv.vx, Iwahig. T. L, (.1^18 »’• SchtiUzc\, 14 speeinicii^. 

Div. ALYDAEIA. 


RIPTORTUS Sti'il. 


0. T. -4. F. tF*^59) 490. 

Type: It dentipes Faibr. 

39. KiptoRTCS LIXKARIS Faibr.' 

LvL^ffiiis hueariti Fabr,, *10- ^ 

Alvtiii8 deatipes Herr.-ScbSf., Tfrn^r. ii?a. (1848), o, 

. davatas IkAim, Btett. Ent. Ztitumj i 21, 4ln.. 


Riptortus linearis SW. Mem. Fabr. (latffi), 1, fit. 

— Disi, Fama Briiuh Ind., Rhyn. ( li'U: 


2i, 1, 415. 


The specimen from Tara'fek^ i® evidently a pale form in which the 

darker mafkings are ya^.ohspMe. . 

Palavvax, Tara , Hand, iF. ■■I, (lins C li, Hf&tT). 

men. 


A 8i3igh‘ >peei- 
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This species %vas doscribeil originally from the Philippines b}’ Stal. 
Chily 2 specimens were taken by Schultze. though he says the species is 
(•onunon at Iwahig. The male is somewhat smaller than the female. 
Palawan, Iwahig, P. I., (10914 IT. SchuUzc), 

Subf. ConiziN-si. 

Piv. CORIZARIA. 

CORIZUS Fallen. 

Spec. yoL\ Bern. Disp, Mcth. Exltih. (1814), S. 

Type: C, crassicornis Linn. 

41. CoBizes iiXALiNUS Fabr. 

Lygseus hyalinus Fabr.. Eat, n794), 4, 168. 

Coreus Fabr.. Stisi. RhttHfi. (ISOS), 201. 

t \trizr.-i gracilis Sign.. Ann. >soc. Ent. Fr. (1859) (3), 7, S8. 

— — — - dilaiipeiini^ Sign.. ioiJ. p- 89, So. 18. 

vjiriogatnr^ Sig*?i.. j6iV- p. S9. No. 20. 

^ieulus Sign., Hid. p. 91. No. 24. 

Rhi/palu- TrniK-atns ■ Knmb. » Fiob.. Fur. Ilcni. (ISCiy. 234. 

Corizus Stal. Uchi. Afr. il365), 2, 117. 

<.Liorl]y^sii?i‘. byaliirjs Stal, Enion. Ueui. ilSTO', 1, 222, 

liyalinus Stal, 6 . T. .1. F. 1 1870), C59. 

liamblet on, Ann. Kuf. Eoc. A//?. (1908), 1, 136. 

Signoret gives the best description of this species, under 0. 
while Sh\] shows that SignorePs other 'species, given as distinct in h.is 
monograph of the genus, as above, are synonymous with C. iLyaJinut’. 

It is recorded as follows; Americce msulis, Cape of (rood Hope, Egypt, 
Nubia, middle Europe, America and New Holland. It was recorded 
previously from ihe Plsilippinos by Stal. 

Palawan, Iwahig. P. I., (10915 \V. Schulize). Four specimens. 

Div._ SERINETHARIA. 

SERINETHA Spinola. 

Ess. (1837), 247. 

L^pe; jS. ahdominalis Fabr. 

42. Sebinetha abdominalis Fabr. 

Lygaeus anger Fabr., Ent. fii/st. (1794), 4, 161, [part.] 

^ abdominalis Fabr., is*yst. Rhyng. (1803), 226. 

Leptoeoris rnfns Hahn., Jns. (1831), 1, 201, fig. 102. 

abdominalis Bnrm,, ffandb. (1835), 2, 305, 

Lygaeonaorphns — Blanch., Hist, des Ins. (1840), 3, 116, 

Pyrrhotes Westw.. Hope Cat. (1842), 2, 26. 

Sermetha taprobanensis Hall., List Hem. (1852), 2, 461. 

— abdominalis St§l, Hem. Fahr. (1868)% 1, 68. 

Xjepixxs&xis id., O, A. F. (1870), 659. 

S^irjnetha ^ : id., Enum. Hem. (1873), 3, 99. 

l^ptbcoris bahram Kirisaldy, BuU. XAverp. Mm. (1899), 2, 46. 

^IxietkL abd<m[unali^ Piat., Fauna British Ind., Rkyn. (1902) , 1, 419 
' ■ ■ % 240. 
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Although this species is recorded from the Philippines by se^ural 
authors^ it has never been brotiglit to this laboratory before. It bea]*s a 
strong 'Superficial resemblance to Antiloclius iiigriijfs Biirm.. of the family 
Pyrrliocorida\ 

Palawan, Iwahig, P. L, (11D33 C. .¥. Weber). A single specimen. 
Pam. JjYQMTDJE. 


Subf. LTG-aEix.a:. 

Biv. L¥G-®AEIA. 

SCOPIASTES 

Enum. Bern. (1874), 4, 98. 

Type: B. degeeri Stai. 

43. Scopiastes ruficollis sp. nov. (Plate II, %. 2.) 

(.ioneral color cupreous brou’u. aaterior iu-o-tlii!vl= of proiiotum ^coral- 
line as are ineso- and luctapleura:. Head blaek: ba-al Imlt '•* k-r'^r 
antennal sepueiil dark coralline, remainder of anrennfe '•lac.^. l'“ 

Fccond and'lhird segments equal, i'ounli one-hali longer than 1 1.::-, an i. 
sliu-litlv inerassate. Ocelli hro\vn-rc-d, etilivo prothc-ras, excepr p-.'. , ■ r.^ 

dorsaftriangalar bromi-red portion, bright coral red, s.-'ute.mm {ene*^u^ 
as also corium and posterior poniou of aUlomen. 
of ventral surface stramineous; meso- and metasterna >ro-,vn 
lateral abdominal fascia ventrad. Last abaomma I;; 

entire ventruui glabrous, pubescent. Femora uark 

yellowish lu’own basally. Remainder of legs ^larsc .a-onn. A. 

elytra and wings uniformly fuscous. 

Length 5.5 millimeters, width 1.5 millimeter. 

PatIwan, Iwahig, P- I- O*'- Schiilhr. co lectori. 

TjTpe No. 10947 in Entomological Collection, Buivau ol .'scienct. . 

De^'ribed from a single specimen in perfect coudinon. 

ONCOPELTUS Stai. 

Hem. Fahr. (1868), 1, 75, 

Type: 0. fatnelicus Fabr. 

44. ONCOPELTUS NIGBICEPS Dali. 2 537 

Lrg^eus nigrieepS DalK, Hem. ilSo ) 2, . 

* — still, jBttMm. Hern. (1874), 4, 11 A 

ieth. & Serf., Cat. BHn. {1894), 2. IS.. 

Oucopeltasaigrice^ In^-. 2. 4. fig. 2. 

TU "Sofa l^bi 

' “ T t£ b^?®gular pronotal- spots in the ^ipal form 

vawefy.ng form a fa^iia on its posterior border.. 



572 


HANKS. 


Taiawax. Biifiiit, r. L (llliHl (\ .1/, \Vf^b<>r). Two ,'?])c-‘eimons in 
both of wbifli the* alyhojnen is badlv shriiukon. 

LYG>eUS Fabridiis. 

Eiil, 4, ftro imrle. 

Type: iniUfaris Fabr. 

45. Ly(..i:us nosPKs 3 "ala*. 

Lygiens lio.spes l"abr., Ent. Eysf. 1 1714), 4, 150, 

amitia Wolff.. Icon. OS02). 3, 110, 104. 

l»)S|)e< Fabr., Rhyng. (1803), 211), 

laiiiu Kerr-Sehiiff., Wau.-:, Jiifi. (1844), 7, 21. lig. 705. 

— — Mjuali<hi& Alontr. <5t Sign., Ann. tiar. Eni. Er. (IStili (4), 1, (Hi. 

h<»<^pes Still, Hcni. Afr. (1805), 2. ]3f», foot note. 

v’iir. fainiiiaris Fabr., Epunvn Inn. (1781), 2, 303, 

Still, o. r. -4. /*'. (1870), OOi). 

Dist., FthUfj Ilnihh. /nth, Rhpn. (3004), 2, O, Mg’, 3. ^ 

Thi-: .-piv-ios ha? b(H*n reported 1 * 1*0111 the riiilippinc? iin'viouslv. mnJer 

tin.* \ aL’iellll imilH' (>l t >l Hi \iU!i I't. 

Pal \ WAX. Ihu'-iiit. 1*. L. (lUHiA (\ J/. l]V/)^7*), 1 .spcciim*!!. 

GRAPTOSTETHUS Still. 

ih.nt. Ftihr. MSOS., 1, 73. 

Type; (L HPiTun Fabr. 

41). tiKAPro.STLTHX S MHO J s Fabr. 

Cimex servile Fabr.. Mant. Inn. (3787), 2, 300. 

LygtPUri Fabr,. Ent. Hyni. (1707), 4, 150. 

\ar. maenlicoUis (b*rm., T\iunn Inn. Europ. (1817), 24. 

. . incomptns Herr-Sch., ///.«.•. ( 18-18 1. 8 , 104. lig. 875 et 

(3853), 9, 190. 

manillen.NiH SUil, Fm/. Eng. Rena, Inn. (1850), 240. 

oniatus Filler, Pron. Ar. X. >SL PhiUul. (1 800), 227. 

((traptostetbiis ) servu.^ Sliil. Llem. Fa hr. (1808), 1, 7-1. 

(Oraptostetbus) servus et nuiniUeiiHis Ststl, 0. T. A. F. (1870), 

060. 

inaequalis Walk., (fat. Ueh (1872) , 5, 57. 

M'rvus vars. nigrieeps et manillensis Still, Ennm. Hem. (1874), 

4, 117, 

Oisi., Ami. Mag. Xat. Hint. '(1001) (7), 7, 5.37. 

(Iraptostetluis Dist., Fauna Rritish 1ml, Rhyn. ( 1904) , 2, 8, fig. 4. 

Tliis Hp«.'ies„miiel) confused in tlie synonmy, is distributed tbrougliout 
the Malay and Australian regions' China, the southern Falteartie region, 
South Africa and Madagast-ar, and it is extremely variable. Specimens 
frpm the Philippines exhibit all possible gradations from nearly wholly 
y ^ to. nearly w:hol}y baefc. 'I’he photlioraJcie* markings are very diverse 
' ' 'ii^ a series from, Manila.' ' 

X-s' (i0916'.1'r. specinienp; Bar:uit, 

<?. ,'3/. lVV,&ipr)y ^ specimens; ' , , ' y, ■ 
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vSubr. ( V^LomTinnsTiNJ*;. 
MALCUS still. 


O i o 


'Pvpo: H. /(nritUpe^i Stiil. 

47. MALdi'H KI.AVIUH'KS Stfil, Fmj. Bu(f. AV.s*«, ■/««*, (IfiolM. 242. pi. 

Mal<‘us tlavMipo^ Disinnl, Fntina Hrilifili //k/„ Rhjin. (1004), 2, A:>, . 

U’liiw \\'oH-iiiarkeil little in^'oet, tliongli collected l>y mo pivvior.'l.y - 
tlu' vioinity of iraiiila, luw novoi- been vooorcM before iroiii the riiilip- 

pines. It was orighiiilly (leseribetl Irnm .Tuva. 

1>A1..\W.VN, Iwahig, 1‘. 1., tl'b'al W. Srltulhr); hizAU Montalban, 
Seluiltee took a 'ingle siiceimen. 


in 


V. I., (oHl'i Bitiilx)- 


Subf. M K'l’HUOU.VSTKIN.K. 
CHAULIOPS Scott. 

(4) 14,4-27. 


.tioi. .Vrt/. Ilixl- il-tTI' 

Typi^: l<(U(UV St'olt. 

48. Chauliops bisontula sp. iiov. (Plate 1. fig. 4, «.) 

M,. v,ll,nvi.l. tenvu, «„iro,„.ly .,n,l .WS.v 

brown .lensi'lv pilosi'. esiieeinlly iuternail to oaeh e>o, wbi u tbi . 
like b-Jirs fonli !V pale oebrae.eons patch. Ocelli dark red-brown, the area 

nale fnseous ibe latter with mimite whitish pnbesmu-e. Rostrum h . 
.lelleeled anteriorly, brown, ocbraceoiisly irrorated. and 

ot Iimn.ilum anil rf'S-ot and abcbimn mn- 

ditiim to piloi^c ureafi irrogiilavly placed. J-<c^s e I 

ot'ltraceoiLH. , 

Length 2 millimeters; width 1 millimoter. 

Man, via; P. ■ I-' , . , ' ' ' ■ - 
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A single specimen in ■nrhieli the right mid leg and the left hind leg 
are missing, other-vrise perfect. A profile view presents a striking likeness 
to a miniature bison. 


Suhf. PACHTGEOSTHIif^. 

PACHYGRONTHA Gemar. 

mii. Her. Eni. (1S37). 5,132. 

T^-pe: P. Jin eat a Germ. 

4D. Pachygrontha bicornuta sp, nov. (Plate I, fig. o, a.) 

9 ochracoou.=s to sordid Tarnished, thickly, darkly punctate; 

pnnctation extending to median dorsal area of first four abdominal 
segments (covered by wrings and ehdra). Head, including lateral lobes. 
tTO-thirds as undo as long; regniarly punctate, a recurved, dark sulcus 
ext<'nding from b-ase of eyes to oceUi, Tlieiice slightly anteriad; lateral 
lobes strongly c-arinaie and directed forward and downward, terminating 
acutely. Lowej- .-iirface of head and thorax in 9 piteliy b]*owii: pronotuni 
nearl}' onc-fourth longer than broad at base, anterior inargin slightly 
concave, lateral margins straight: posterior margin obscurely sinuate, 
p/>sterior lateral angles dai'k brown as is posterior margin, except a pale 
liairliue exactly on margin; a ferriigiiicous, slightly elevated lunate area 
on each side of the anterior half of pronohuii. these separated by a pale 
median line. Seutellum dark at base wiili levigate carina from Ijefore 
middle to apex, which is pale and acute ; an obsolescent, pale levigate spot 
between anterior termination of carina and basal angle. 

Corium pale oehraeeous, darker on inner margin; a piceous fascia 
broadening from near base to middle of apical margin where a darker 
spot occurs, as .also a minute spot at apical angle; membrane fuliginous; 
veins and vein areas much paler. 

Disc of third and fourtli abdominal segments dorsally and veutrally 
ochraceouSj tlie dorsal sparsely brown, punctate; all dorsal segments 
minutely transversely striate, connexivum stramineous, with pale, rufous, 
longitudinal line dorsally, and darker stigmata ventrally. Ventral sur- 
face of abdomen except as indicated above and except inner margin of 
fiftli segment, black; legs pale ochraceous; femora and tibiae punctate; 
anterior femora black beneath and densely punctate above; spines pale, 
black at apices. Antennie one-sixth longer than body; first segment 
equal to third and fourth together, dark ochraceous, black at apex; 
second and third darker, apical half of third, pate stramineous; fourth 
piteous. 

Len^h 9 nailiimeters; width 2 millimetersL 

d. differs fre^ , 9 in being paler dor^y and ventrally, both surfaces 
qf: abdomen reddish ochraceous; anterior, femora and all coxae concolorous 
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with abJomcMi ; third and fourth \’cn.tral segments of abdomen medially 
paler; dorsal abdominal punctation very sparse. 

Fij’st segment of antennae one and a half times lengtli of the correspond- 
ing $ segment and nearly as long as second and thh‘d together; apical 
half of third and whole of fourth^ pale stramineous; apex of first brown. 
Total longih of antenna one and five-sevenths that of body. 

Lcngili 0 millimeters; width 2 millimeters. 

Palawan^ Iwahig, P. 1.^ (IF. SchuUze, collector). 

'l^ypcs cJ and $ ISTo. 1086G in Entomological Collection, Bureau of 
Science, Manila, P. T. 

Ill the type 3 the right antenna is partially destroyed. Three other 
specimens of 9 bearing the same number as the types are in this 
collection. They measure ''/.5 millimeters in length and 1.5 millimeter 
in width, but otherwise are identical with the types; they are labelled 
]>anuypes. 

Subf. AmtANiNJiii. 

lliv. MYODOCHARTA. 

PAM ERA Say. 

A'V/p Uorm. htd. (1831), 777. 

Typo: I*, vino (a 

50. Pa^ikra xtetnkkj Dolivn. 

Plocioiuo.nis nioiiiori Dolini, BlelL Bni. (1800), 21', 404. 

Plociomera Stai, 6. F. A. F. (1870), 003. 

Pamcra SUl, Bninn. Jlcm. (1874), 4, 151. 

Dislaiii, Fainm Jiritish /nc?., Rhyn. (1904), 2, 53. 

Dcscriinid from Ceylmi and found also in India. Reported by Stal 
from ii)o Philippines. It occurs in all parts of these Islands -where I 
liavii c<»ll»*c-te<l. 

Paiawax, Iwfiliig, P. I., (10803 IF. ^ihvlh.e). A single specimen. 

51. l*AMi:nv viNCTA Siiy, \cio Harm. Ind, (1833). 

J’anujra Viiiota Say, Vampl. Wrilvigs (3859), 1, 333. 

LygiXJUS (Plociomcrus) aniyotii Gu4i‘., Hagra, Jlisi. dc Cuba. Ins. (1857), 
400. 

llbyparocliroinus guUa Dali., JAsL Hem. (1852), 2, 573. 

parvulus Dali,, ihid. p. 570. 

' «... vinulus StAl, Freg. Bug. Resa, 7m-s., Hem. (1850), 246. 

Ploeioniera parviila, var. a. Stai, Jfen). Afr. (1865), 2, 150. 

Ligyrocoris bipunctatus Kirby, Linn. Soc.^ Zool. (1890), 20, 547. 
Pamera vineta Dist., Ann. Mag. Rat. Eist. .(TDOl) (7), 8, 480. 

^ Distant, Fauna British Ind., Rhyn. (1904), 2, 52. 

This species, which is spread over the entire tropics and subtropics, has 
not been recorded previously from the Philippines. 

PaT/AWak, Iwahig, P- ,1-, (10953 If. Scliultze)^ 3 specimens. 
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Div. APHAXAMA. 

DIEUCHES Dolirii. 

Hielt, Ent. Ze\t. nSG0).21, 150. , 

Type: i>. H]jrlaras Dolirn. 

52. T>ir.rniE*=i ^'XC(;x:TTATVs Tliuiib. 

pMHlnlini!- Tliimb.. Erm. Ifoni. Cni). llS22),4, G. 

fi’Uttatiis Tliuiib., Ins. Bern, iria gen. 5. 

Rbypnrudironuis lieiigalensivS Dull.. List Bern. (1852), 2, 5T2. Xcv, 34. 

a^^.imilis Dali., p. 572. Xo, 35. 

IMuclues yt4i Dolmi, Htvli. Eni. Zcit. (ISOOt, 21, (11. 
lieosus imi.2nittatii'=5 Stal. Bert. Eni. Ztsehr. (ISGG), 10, 382. 

o. V. A. F. (1870). (i(»4. 

Dieuelies Sitfil. Envin. Hem. 1 1874), 4, 1(12. 

[)i<;ta«t Fnunn Hrithh 1ml., Rliyn. (1004), 2, 82 

ii;;. ti4. 

Tl.i- s]‘fr!^-s lia.- I'n.iu [lulia. (^eylon, Aiidfiiiiaiw and 

iiliri- >larid> ‘'f lik* ]\f;ilay Aivlii]a‘ia.i'*o a- well from Hongkong. It 
ha8 lifvii roC'orded |)ivvi(>u>|y from tlu* Phili{>ni})rs. 

.Hai.awax, Iwaliig. V. I., ilooi:] M’. A siiiglo fipeeiineii. 

Fain. HYRIHTO(’OI?1D.T3. 

Siibl. PyitiiHocoiuNMi. 

" • ECTATOPS Amyot & Stinille. 

Hem. n843), 273. 

Type: E. Ihnhata Aniy. & Serv. 

53. Kotatops SKMiXKiKR Still. Bert. Enf. Zetsvhr. {lSli3), 7, 307. 

Eciatopsi "eininiger id., E/ium. Ban. (1870), 1, 105. 

: iil^ iy p. 

Tills species, in whicli there is considerable \ariauon as to color, was 
taken in wliat might be c*(»nsidere(l as four varieties, if seen separately. 

Var. a. Thorax blacky reiuainder c»l dorsum, including monilirane, coral 
rod. 

\ 2 iV. h. Thorax black, rcniaiuder red, witli small black basal spot to 
meinlirane. 

\''ar. c. Entire dorsum coral rod, including dorsum of thorax and 
membrane. 

Yar, t/. Entire dorsum red, iiiembnme entirely black. 

A pair, eauglit and preserved in coiiu, shows $ of var. c and $ of 
var, n. 

AFalawax# Iwahigy P. I,, (10&43 IF. SchuUzv), 10 specimens, one pair 
,m emtu; Iwahig, F. L, (11037 and 11703, J/. Wcher). 


''S ' 'l>«f4DyWUS^StAI. 
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0£ tins insect, wliicli is not eoininon, there were collected as n\inphs 
and adults, 5 specimens by Sclinltze, and 3 specimens by Weber. 

Palawan, Iwahig, P. I., (10942 IF. SchuUze) ; Bacuit, P. L, (11676 

0, M. Weber). 

One of tlie specimens captured by Weber has its rostrum inserted in a 
tiny hole which it has bored in ihe shell of a very small snail. 

65, Bindvmus M0NDUS Stai. 

Didymus mundiis Stnl, B&t'l, But. Ztschr, (18G3), 7, 398. 

— . ia. Bnum. Bom. (1879), 1, 110. 

id. 0. F. A. F. (1870)', 660. 

This species differs from D. pidcher in the absence of the white mark- 
ing on the posterior area of the pronotum. The antennse, except the 
apical segments, are entirely black. 

Palawan, Bacnit, P, I., (11662 (7, i¥. lF<?&^r), 2 jjpecimens, 5 and $ 

ill coitfl. 

DYSDERCUS Aniyot and Serville. 

Hem. (1843), 272. 

Type; D. cingulatus Pabr. 

50. Dysdkrci’s crxcsniATL's Fabr. 

Cimox ciugulaiiw Fabr,, Byst. Mnt. (1775). 719. 

Ooeze, Em. Bcyir. (1778), 2, 266. 

Fabr., Spec. Ins. (1781), 2, 364. 

id.. Mam. Ins. (1787), 2, 299. 

Omel., Byst. Hat. (1788), 1, pt. 4, 2172. 

snperstitiosns Thimb., Hov. Ins. Spec. (1784), 3, 65. 

Stal. Hem. Air. (1866), 3, 15 (note). 

— koonigii l^abr., Bysi. Ent. (1776), 720. 

(JoC'ZO, Ent. IJeiflr. (1778), 2, 257. 

— Kabr.. Byer. Ins. (1781), 2, 304. 

^Uant. Ins. (1787), 2, 299. 

- (Intel., Bysi. Hat. (1788), 1, 4. 2172. 

LygiHi :9 cingiilatns Fabr., Byst, Ent, (17941, 4, 163, 

id., Sysf. lihyny. (1803). 221. 

— Montr., Ann. Bci. Phys. et Hal. ( 1855) (3) , 7, 1, 106. 

— koenigii Fabr., Ent. Byst. (1794), 4, 355. 

WoUf, Icon. Gim. (1800), 1, 28, tig. 28. 

Fabr., Bysi. Rhyng. (1803), 222. 

var. capeiisis Woltf, Icon. dm. (1802), 3, 107, % 101. 

Pyrrhocoris koenigii Hahn, Wanz. Ins. (1834), 2, 12, Hg. 122, 

Astemma koeningii Blancb., Hist, dcs Ins. (1840), 128, pi. 4, fig. 8. 

Dysdercus A. & S. Hist, des H^m. (1843), 272, 

Pyrrbocoris solenis H.-S., Wanz. Ins. (1844), 7, 18, fig. 700. 

Bysderens koenigii Mayr, Reise der Freg. Honara., Hem. (1806) , 134. 

; St41, Hem. Fair., (1868), 1, 84. 

— - cingulatiis id., Enum. Hem. (1870), 1, 119. 

— L.-. M.; a y. a. f. (ife70), oot. 

, ^ — Bjst., Fauna British Ind.. Rhyn. (1904), 2, 118, 

. '■ ;9X70l7f-^8 
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Tiii.N extreineiy cuniinon an<l ripooie^. of lengthy ^vnoiiyniv^ 

is foimd throughout the Philippines, 

Palawax, Iwaliig, P. 1., (lOUot 117 SchuUze), o Bpeeiiuens taken 
merely for the sake of locality. 

57. Dysoerca-s POECiLCS EeiT.-Seluilf,, Wanz. Ins, (1844), 7, 17, fig. 699. 

Tills ^ariahle siieeies has been given lieretofore in synonymy with D. 
ciiufiilniitsf* Although I have not been able to see Herrich-Schaifei''’s 
fleseription, 1 imve compared specimens in the British Musenm with 
tliose from the l^hilip]»ines and also large series of the two species with 
each otlier. 1 ha\'e c-oneluded that they are quite distinct species, even 
though thi*re is r-on'^ideralile variation in There are ceidain 

constant features, as the biaek anterior ar<‘a of tlie pronotuin and the 
black sterna ami aiidoniinai segnipiits intcrs])ei*sed with wliite, whicli are 
nm ill rini/d/iffus, iiies<‘ }>Mni()jis always ])eiiig red in the hiU<M* ai 

least in Piiili])])ine juanohai. 

It- is Tiierefore j>n)jM)>ed to eonsi<ler this a valid species, at least until 
an o])]*ortunilv to see tiic original deseriprion presents itself. 

)7vlawax. Iwaln'g. P. J., (1U93S W. Srlmllz'^). S specimens sliowing 
the ^atne characters speeiinejis collected in orlier ]»arts of the Islands. 

HaetiiT and Iwahig. P. 1.. dlfibo ami llDOcS TlVfter). (> s]H‘ei- 

mens. 

58. Dysdercus elianorae si>. nov. 

Elongate regular oval, pale vermilion, grey and black with white mark- 
ings beneath. 

Head iinifonnly pale vermilion above and below ; eyes dark brown as 
are all segments of anteimae except first which is verniilion on basal half 
and bears three minute bristles on the interior surface of its ])asa.l nodule. 
Antenniferoiis tultercles white-ringed apically. Collar of prothorax dor- 
saily and ventrally w'hite: jinterior lobe of pronotiiiu finely punctatOj 
posterior lobe and corium more coarsely; anterior area of posterior lo])e 
at transverse depression liiteous, the remaiiid(?r vermilion: scutellinn con- 
eolorous with pronotum, finely punctate and transversely rugose on 
margins. 

Corium pale vermilion on costal third: remainder, including clavus 
pale ash-grey. Each tegmen with a discal, subcircular, transverse, black 
spotj similar in shape and position to that of D. dngulutus Pabr. Meju- 
' brane black-brown with metallic luster, its posterior margin albescent. 

Bene^th^ vermilion with tvhite markings as follows : posterior margins 
of , pro-- meso- and tnetapleurae, anterior margin of propleura and pro- 
sternum, apical paargihs of abdopiihal segments and all stethi. 

7 ■, '‘.y v; , 
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All IViiiorti vcriiiilinu, t'uscouri ajiicaUyj all tibiji* and tarsi dark fus- 
nous. Hoslruin vontiilioii. the apical half of last sof^ment dark fuscous. 

Lcnjitli 14 - to lU uiilliiiu'icrs; width d.o to o.o inilliincters. 

JJjz.M., Montalhan (lorgc, 1’. 1., (/)V(«/r.s collector). 

Tyi«! No. oddO in Entomological t'ollcction, Bnroavr of Science, Manila, 

1>. L 

PA 1 ..VW.VN, Jiaciiit, P. 1., (11()77 0. .¥. Wchrr) ; E.vtaak. Lanuio. P. I., 
(lOd-Pi B. 2J. Loilyiird) ; Bbnuukt, Baguio. P. I., (lOdSif U'. SchuUze). 

It is noteworthy that all of these specinieua were taken in regions 
elevated from 50 to 1,.500 meters. 

This heautifnl insect, which 1 have dedicated to my wife, Ella Xora 
Banks, docs not vary in color and markings, thongh there is a slight varia- 
tion in size, the ty))e s])ecimen being ol the ma.vimum measurement. 

Earn. AllADID.E. 


8uhr. P>l!ACllYniIYNl'lIlN.i:. 

1 )i V. P. 1! A( ' I n' 11 M YN C 1 ! A It I . 

ACANTHARADUS’ Banks. 

(Jen. nov. 

Type^: A, /////« liaiiUs. ap. nov. 

Head and ])ronotxim sube(jual in length, former slightly longer: jnga 
porrect, slylate, jiassing tylns by its owm length; antenniferoiis i)romi- 
ncnces half length of head, divergent, apically bispinose; postocular tuber- 
cles hispino.se; (irsi aiuennal segmeni tunuisomt. apically transversely 
silicate or Infill, second segment shorter, more slender, third as long as 
lii-st. fonrlh half length of third, apieally tumescent. Rostrum inserted 
at middle of veidral surface of head in sulcus. Prostermun sulcatc ; sulcs 
of sulcus clcMtied. .Vnterior pronotal angles greatly cronuktely lobate; 
lolics (wo-(l,inls as lonu’ as head and slightly diverging antenad ; posterior 
angles widely crc.mlaiely lohate. tl.ese half length of anterior; humeral 

aiin-les of iegmina crenuhUely suhlohate. 

Scutellum suhequilaterally triangular, its base ohtu.sely suhangular and 
sligbllv overkpi)ing ijosterior margin of pronotum, medially 
carinate, apex dorsally foveate. (krium nearly twice length ot scnlellum. 

. Abdominal margin deeply eremdato; jiostenor lateral angles ot s .g 
ments obtusedv dentate, (kmncxivnm with double and parallel o ' 

semitransluceuf airaulations, equally conspicuous dorsally and ventially 
on all segnrents e.xeept first; second and sixth having Imt tuo annu am,, 
all others, to fifth, four. Sixth segment dorsally elevate, cmteial. Ma - 
giu of fifth ventral segment in 9 semieircnlarly excavate. 

Si»ne, A thorn 1 aw- ir<Mi.=rat.tling like armor. 
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Cox 2 B nearly one-third length of femora which are strongly incrassate. 

Type: Acantliurndnii fjiffanieus Baiiks^ sp. noT. 

This genus is nearest related to AJyaties Stal. but differs in many 
essential features., as: pronntal foliations^ relative length of scutellnm 
and corium and in the absence of the curved carina on pronotuni. 

50. Acantharadus giganteus sp. iiov. (Plate II, fig. 8, a.) 

Broadly ovate. brotMi and ••rowu-'M-hrace.ra^i : margins of entire body 
deeply crenulate ; head dark orown. tinely rugose-: i :’ --il sparsely 

pilose ; apices of juga and of aiitenniferous processes pale brown. Eos- 
trum .-parscly pilose. Antennae dark brown, wuth sparse golden pile; 
apex of fourth segment pale, densely Anterior and posterior 

pronotal lobes browm-ochraceous. spai*se]\ pi on anterior area two 
shallow foveae surrounded by tubereulate annulations, within which a 
.smaller tubereulate ring mediad: posterior margin sinuate before scu- 
tellum; the latter tvith elevated tubereulate margins; the basal angles 
pale. Corium with tubereulate veins, the apical cross-vein terminating 
bi'fo.’v apex of clavu.*^. Apex of corium aouiuinate. pale brown, llem- 
brane nearly black, riie vein.< ‘m <‘Osral area anasLomosina\ th.ose on 
post<'rior iirea simple and subparaliel. eonspicnons. Connexivuin darlc 
In-own. except on roiirth to sixth .-egments, the apical angles of which are 
brown-ociiraoeous. Cnimexival annulations semitranslncent, a few on 
each segment hining dark s])ors at their centers. Ah'sible scleriies of 
seventli abdominal .'Segment of same shape as antenniferous processes of 
head. Discs of metasternum and abdomen brown-oehraceous, remainder 
of ventniin and legs dark brown. All femora and tibiae hispid or coarsely 
pilose. 

Length 15 millimeters; greatest width (connexival) 7.5 millimeters, 
width of pronotum 6 millimeters. 

Palawan, Iwahig, P. I., (G, 21. Wehcr collector). 

Type l:fo. 11699 in Entomological Collection, Bureau of Science, 
Manila, P. I, The type lacks the left posterior leg. 

BRACHYRHYNCHUS Laporte. 

Ess. H4m. (1832), 54, 

Type: B. memhrandceus Pabr. 

60, Beachyrhynchus taoaucus Stai. 

Arictus tagalicus Stai, 0. Y. A. F. (1870), 672. 

Bergr., Yerh. Z.-B. Gesellsch. Wien. (1886), 36, 59, 

pi. 2, figs. 6 and 7. 

Braehyxyhynebus tagaiicus Bist., Famia British Ind., Rhyn, (1904), 2, 
162. 

’^hk species is known also from Burma, Java and Nias Island. It 
is a yeiy distinct form. 

Iii'ahig, Bacuit and Bintnan, F. I., (11660, 11667, 11698, 
CiM^ Weier). , A number of specimens fopni each place. . 
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Buy. Hem, (18C1), 34. 

Type; N, oa ffer Stiil. 

61. Keuroctemks par Bergr. 

Crimia riibrcseens (pax’i) Walk., Oai, Eei. (1873), 7, 14. 

N’enroctenns par Bergr., Ofv. Phis7:a Vet. Soc. Fork. (1887), 29, 180. 
Bist., Fmwa British Ind., Rliyn. (1904), 2, 164, 

Walker described specimens of this and the following species together 
under the same name in 1873, Bergroth separated this as a distinct 
species in 1887. The species certainly show a marked difference both 
in siiic, color and sculpture. 

Palawan, Iwaliig, P. I., (11733 G. M. Weber), 6 specimens. 

62. Nkuboctewus serrulatus Sttil. 

Neuroctenus scrnilatus Stiil, 6. F, A. F. (1870), 674. 

Crimia rubrescens (part) Walk., €at. JSet, (1873), 7, 14. 

Neuroetenus serrulatus Stal, Emim. Tfcm. (1873), 3, 145. 

Bergr., Ofv. Fhisha VcL Boo. Fork. ( 1887 ) , 29, 179. 

Dist., British hid., Rhyn. (1904), 2, 165. 

l''liis species, originally described from the Philippines;, is kno^vn also 
in Java, Siam, Oeylon and India. 

Palawan, Iwalii.ir. P. (11705 G, M. Wchcr). A single specimen. 

03. NECKOcTEN’rs MTiDULXJS Bei'gr. 

Nenroetonus nitiOuliis Bergr., Ofv. Fwska Vet. Soc. Fork. (1887), 29, 
177. 

id., FnU Tidskr. (1894), 16, 113. 

. Bist. Fauna Ih'itish Ind., Rhyn. (1904), 2, 1G5. 

This is a very easily recognized species, owing to its shining surface. 
This is its first record for the Philippines. It is quite abundant at 
Iwahig. 

Palawan^ Iwahig, P. I., (11785 C. M. 14 specimens. 

04. Neuroctenus weberi sp. iiov. 

Elongate, ovale, dark red-brown to piceoxis, slightly paler beneath] 
head with proocnlar and postocnlar spinons processes of about equal 
length, equally acute] postocular just passing eyes, wliich are scarlet] 
anterior, cephalic process extending beyond apex of first antennal segment 
by one-half tlie length of the latter] its apex distinctly bifid and slightly 
broader than its base] tylus subprominent, but deflected between Juga 
before bifid apex] mediad to each eye a broad longitudinal opaque sulcus] 
first, second and fourth antennal joints eqnal, robust; third slightly 
longer and more slender; fourth with lutescent pile at apical third; 
rostral segments equal; pale brown, tip darker. Pronotum with distinct 
carmine collar. 

Qrannlations on head, pronotum and scutellum minute and rmiformly 
idistribnted] transverse pronotal impression sinuate; scutellum obtusdy 
:^b-ahgulate at apexi . 
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(.'oriiini sligluly longer than seutellum; its apical transverse vein nearly 
straight, curved cephalad at mid longitudinal vein; its costal vthii pale, 
translucent brown, its apical margin broadly albescent: base of meinbrane 
iransverselv al])escent ; remainder and veins nearly black, (^ounexivuni 
retl-brown ; the submarginal parallel area darker. Anterior and inter- 
mediate femt>ra strongly inerassate. granulate, posterior less so: all 
tibiie denticulate externally. 

Length 5/^5 millimeters ; greatest width 2 millimeters. 

- PAmvwAX, Iwahig, V. I., C, J/. Wehf^r, collector, to whom the species 
is dedicated. 

Type ^ Xo. 11734 in Entomological CoUeetioii, Bureau of Science, 
^lanila, P. I. 

Another collection of this speci'-s from Iwaliig (11646 C, If. Weher), 
2^1 specimens. Among tliese ilie indixiduais vary in length from the size 
of ilie iy]yc oAo miilimoTci^. aiid arc sonicwliat darker in color. 
t»5. Neuroctenus antennatus sp. nov. 

Elongate, ovate : piceoiis, nearly black ; uibcrculaic : first .segment of 
antennae just reaching apex of jiiga, second joint >lnn’tcr ilian llrst, less 
tuincseeiit, third longest, oue-fouidh longer than second, very slender 
in comparison with ot]ier.s; fourtii long as second. Intraocular fotm' 
obsolescent : collar to pronotum almost obsolete, t'lranulations on head, 
prothorax and seutellum. coarse, evenly distributed : sciitellinn ]jroad(*r 
and shorter than in N. wvhen, Coriuin with apex, acuminate, black; 
base of meinbrane albescent as is apical margin of corium. Wntruni 
piceous; f<>mora tumescent granulate; tibite not serrulate along dorsal 
margins. 

Length o.75 millimeters: width of pronotum 1.7'5 millimeters, of ab- 
domen 2.35 millimeters. 

Palawan, Racuit, P. L, (C^ J/. IPc&cr collector ) . 

Type Xo. 11733 in Entomological Ccdlection, Bureau of Science, 
Afanila, P. I. Two paratypes bear the same number. 

This sj^ecies differ from -Ak weheri in having the fimt antennal segment 
reaching tlie apex of juga, in the great length and slenderness of third 
segments, in the sliape of the seutellum and in the almost entire a!)flGnce 
of the intraocular fovea* and the anterior collar to pronotum. 

Fam. HYDEOMETEID.E 

Snbf. GEmmjE. 

Div. GERRIXTAUIA. 

UMNOMETRA 
(186^), 174.’ 

'V;., m. S, a.) ' , . 

(1S6G),T74, 
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^rhis species wliicli vei'y closely resembles L. cunsilaua Fahi'.. diilevi- 
from it in having the apical portions of the intimnediate and posterior 
femora and the ai.ical half of the intermediate tibiae Inteoiis, and the 
apex of the tirst and the whole of the fonrili antennal segments albescent. 
Dislant places this genus as synonvimais with GerrU. 

l>Ai..\tyAB. Iwahig, 1‘. I., (11'2-2S W. MniUy.c). specimens. 

GERRIS Kabr. 


lint, dihtt. (17‘,)4), 4, IST. 

Type: (J, Uwustris Linn. 

07. Oerris Vanaoyomene Kivk. IL 

(lervis ?}iu<ulyonione Kivk., hjittoniofoyifit (1001), 34, 11/. 

— Bist., Fauna British Ind., Bliyn. (1904), 2, ITj. 

The two specimens at hand havt' been referred doubtfully to this 
species. One of them is apterous and the other wuiged. They differ 
from Kirkaldy's (b'scriidion in Inning the middle of the second, the sub- 
basal portion of th(‘ third anicnnal segments hilcous and the whole ol the 

P.vLvwxNL iwahiji', T. I., ( L', SrhnUm. spiviincn.^. 

Vmi. RHOrVIlD-K. 


Subl*. H.Ml‘>rNLK. 

Div. KAIKSAIUA. 

GARDENA Dohrn. 

I Ann, tJnt. (1803), 14, 214. 

Type: 0. nictinarthmm Dokrn. 

* 08. (Urdkna ^sKMl*EHI DoUm. 

(Jiirdena s<*inpevi LoUni, lAmu Enl. ( 1803), 15, 

. 0, r. A. F. (ISTO). 704. 

. - - id., Emm. Hem. (I874), 4, 90. 

Pauawax. Baenit, 1‘. U (111)05 C. M. Wober), :i speciinens. 

Huhf. STBNOeODIN.K. 
ONCOCEPHALUS King. 


%«i6. Phys. (1830), 2. 

Type: O. notatus Klug. 

69. OKCOC3!3?tIAI.VS IMrOOTOOS Reut., 
Oncocepbahis impudicus Diet 


Act. Hoc. 8o. Fekn. (1883), 12, 715, pi. 2.! 

2G and 27. , 

Fauna British Ind., Rhyn. (1904), 2, ; 


BeootSed ato ftom j.™, Smmtr., Borneo imd tto Mppine.. This, 

snecies is very comindn on the Island of Kegi'os and m Manila. | 

p (10867 ,w. BMIu). A Sngb opoamB. . 
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Subf. Aganthaspidin^. 

DiT. ACANTHASPISAKIA. 

ACANTHASPIS Amyot and Serville. 

Mem. (1843^, 33G. 

Type: A. flarovaria Halm. 

70. Acanthaspis distant^ sp. nov. 

Piceous, with sericeous and and ocliraceous markings and a dark brown 
ovate spot at base of membrane between veins II and III 

Head nearly Idaek. sericeous and erect pile ; a distinct; dark brown, 
median, glabrous carina from before anterior tiunsverse impression to base 
oi lyliis wiiicli i< al.^o elevated above juga. Eyes dark brown; ocelli 
ochraeeous; basal segment and apex of second segment of antennas piceous 
(remainder of antonnne broken off). A wdl-defined transverse sulcus 
posterior to eyes and anterior to ocelli. Anteor-nlar and postocular 3-e- 
gions aboiu equal, the latter slender. 

Anterior lobe of pronotum piceous with 'sericeous sculpture as follows: 
Collar transversely; posterior to wliii'b medially three short longitudinal 
fasciae terminated by an oblique fascia on each side from near median 
line to anterior lateral angles: posterior to oblique fascia on each side 
three short longitudinal fascia, the middle one curving lateral and 
coalescing "wntli outer before anteiior lateral angle. Posterior lobe 
rugoeely sericeouS; with a slight inorlian fovea ce|)halad. Lateral angles 
acuininatO; palCj hirsute. Lateral margins ochraeeous. Seutcllum med- 
ially foveate basally ; spine snberect. hirsute, pale apically. Elytra piceouS; 
slightly passing apex of abdomen; eorium piceous, sj>arsely sericeouS; with 
pale subbasai spot; a pale streak on median vein to its apex, then follow- 
ing apical margin of eorium and curved anteriad on inner vein, thence 
to near apex of claviis. A small, pale, transverse streak from beginning 
of first sti*eak halfway to costal margin. Lying exteriad and posteriad 
to the first and this, a dark brown spot. Membrane dark fuscous, the 
veins lighter, but bordered with piceous. A laige, dark brown, nearly 
black, velveiy spot at middle of base touching eorium. (^onjiexivura 
alteimately piceous and ochraeeous. Abdomen beneath uniformly piceous, 
sericeous except in region of stigmata, 

Aeetabula ochraeeous, remainder of sternum piceous, moderately se- 
, riceous. Femora dark oehraeeoue, anterior and intermediate with basal, 
medial and apical piceous aimulations ; posterior mth pale bases and two 
piceous rings beyond and one just before middle. 

:■ * After thf? i^per was in press I received a MS. from Mr. W. L. Distant in 
wbieh he also described thie species as new. As I could not get his paper pub- 
lish^ before mine, 1 have taken the only alternative and am glad, to be able to 
the Tm;me which I had giw it to A. dkfanti. A figure of the species 
^ wifa'occ^r to', be publish^ ^shbrtly ■ 'ih ■ ' 



RHYNGHOTA PALAWANICA, PART I. 585 

Anterioi- and mid tibia witli a spongy fovea on tbeir apical halves; 
apices of anterior tibia rounded and foveate dorsally for reception of 
[arsi, which, with those of remaining legs, arc pale fuscous; their bases 
and apices piceons, tlieir middle portions ochraeeous. Posterior tibiae 
with three equal annulations, the apical and basal piceous, the middle 
ochraccoxrs. All legs with Jine erect hairs. 

Length 14 millimeters; width of pronotum 3.9 millimeters. 

P.viAWAN, Iwaliig, P. I., (0. itf. Weier, collector). 

Tyjxe No. 11904 in Entomological Collection, Bureau of Science, 
Manila, P, I. 

This species appears to be most closely related to A. signaticollis Stal, 
but may be easily differentiated from its close allies by the presence of 
the large dark spot at base of membrane and the sericeous pattern on 
the anterior lobe of the pronotum. 

Div. LENAIARIA. 

VELITRA Sttl. 

Tlem. Afr. (]S65), 3, 132. 

Type: V. ivhropicla Amy. & Serv. 

71. VkijIfra iiuisuoricTA Amy. &. Serv. 

Opiniw rubropictiis Amy. & Serv., ]Um. (1843), 339. 

Plaiymcrus discolor llerr-Scbaff., Wanz. Ins. (1848), 8, 31, fig. 805. 

N'elii-ra rui)ro*picl:i Stiil, 0. V. A. F. (1870), C05. 

Kethu’ins riviilosus Walk., Oat. Ilet, (1873), 7, 194. > 

Volitra rubropicla Slid, E7wm. Horn. (1874), 4, 69. 

X)ist., ilnn. Mag. AaL JtlisL (1002) (7), 10, 189. 

British Ind., llhjn. (1904), 2, 276, 6g. 182, ; 

This species appears to be rare in the Pliilippines. No specimen has , 
been bi-onght to this laboratory previous to the one here recorded. ; 

Palawan, Maiigalian Swamp near Iwnliig, L, (llliSl C. M. ^Ye- i 
Icr). A single spceiiiion, Fliglitly imililated. ; 

SMINTHOCORIS DisUmf. | 

Fauna ISritish Ind., Wiyn. (1904), 2, 279. 

Type: B, pictus Lap. , 

72. Smintiiocoris fictus Lap, ; 

Tapeinus pictiis Lap., Ess. Hem. (1832), 82. 

Tapinus Burm.. EanOJ). (1835), 2, pt. 1, 236. j 

1 lammatocoris Blanch., Hist. Ins. (1840), 3, 105. I 

Opiniitj A. k IS., Hist. Nai. des Ins. (T843), 340. 

Tapinus Herr-SchUflT., Wanz. Ins. (1843), 8, 56, fig. 825, 

Smintbus Stfil, 6. 7. A. F. (1870), 694. 

--‘id,, Emm. Um. (1874), 4, 68. 

Smmtbocom— ' Bist., Fauna British Ind., Rhyn. (1904), 2, 279 [ref.], j 

Though not having the original description of this species^ I fed certain I 
of the identification because of the statement made by Sifi.1 in describing i 
jS": midtns in ^^Bi 3 weratio Ilemipteroniiri'^ in which he says: pictoj 
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sihiU^i.ru^. iliffcri parie atitvnorfi pallida- liemvlijtrorum poi^iicc triincata^ 
parti> fuiini rorii atdp pniivm fn-^nim niouhraiKfr hand e.vt('nsa\, "while 
the ^o^lt of the description of lonoius agrees perfectly with the insects 
at lianil. 

Pakvw'ax, Hangaiian Swamp near Iwahig, P. I., (Ild83 C, Jf. \Ve- 
her). Two adnlt and one young specimen. 

Suhf. PlRATENiE. 

ECTOMOCORIS Mayr. 

Vcrh, Z, B. Ges. (ISeSi, 15, 438. 

Type: Jb\ qtmdriguiiaius Fabr. 

73. EcTo:^iocoKis fl.vvomaculatus StSl {Plate II, fig. 7.) 

Ectomoeoris navumafnlaiu-^ StAl.. ih F, A. P. (1870), 002, 

Eumerus — i<l.. Emtm. Mem, (1874), 4, 62. 

Tlii> .'•pories wiis described l>y Stal from tlie PhHip[>ines and has been 
coiiected by me in Manila, j do nor thinh his points of differt'ntialion 
warrant making a new' geiuis for rhi'^ s^iev-ie^ and have tluM-efore retained 
it in Eclomocoris. 

Palawan. Iwaliig, P. T.. (10050 IT. Schulfze). 

Suhf. Ectktgiiodtin^, 

ECTRYCHOTES Burmeister. 

Bandh, der Ent. (1835), 2, 237. 

Type: E. piUcor?U8 Fabr. 

74. EcTBYCHOTES ir^SMATOGASTRA Biirni. ' 

Rcduvius { T..oricerus ) lifematogaster Burm.. Kor. Arf. Ac. Leap. supp. 

prim, ( 1834 ) , 301, Tab. 41, fig. 9. 
Laryunna ba*matogastra StAl, 0. V. J. F. { 1860), 16, 184. 

— ilajT, Reise Xocara,, Hem. (1866), 156. 

, Larymna Stal, 0. V. A. F. (1870), 891. 

Ectrichodia Walk., Cat. Met. (1873), 8 , 55. 

Eetrychotes StAl, Bnum. Bern. (1874), 4, 51. 

This species was originally described from tlie Philippines and has 
been taken b}' me in various parts of Luzon and i^egros. 

Palawan, Iw'ahig, P. I., (10862 W. Schxdtze)^ 3 specimens. Manga- 
han Swamp near Iwaihig (11684 and 11907 G. JM. Woher), 13 specimens. 

Snbf. Apiomerih.^, 

ECTrNODERUS Westwood. 

Proo. 8 ^ 00 , (1843), 74* 
tan^fimanve, Weatw. 

7^ BEPOTctATUS’ Amy, et, Serv. ■ 

pjrSstbevama biptmetata Amy. et Serv,, B4m. (1843), 3o5, pL 6^ fig. 6., 
F!et'lAod,^_tMS; bipuiactat^ Btfil* T. AvF,- W-' '■ 

; ; ■ ' Jwdf., '{1904), 2 , 326, 

A y'' 'V',;'' ^ ’■■■ X : ' /■ ' v! 
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I'liis is the fii'st record of this s]>ecies as from the Philippines, though 
it Jias been recorded from dava, Sumatra and Poriico,. aiid^ t\yo closely 
related speeios are known from tinw Islands, viz., E. i- 

Wcstw., and E* ‘tnt}cht,s‘ Stal. 

'Phe specimens from Palawan are easily reeognizahle and the pale 
pronotnm and spots on the eorium, together with sanguineous bases of 

the femora, make their identity certain. ^ ^ 

J>Ai.AWAtf, Iwahig, J>. I.. (10850 IP. SrlnilUf. llOOd C. I/. lleZa'r), 5 

specimens. . • t.. + 

r have recentlv received live specimens of E. phihpinKrn.os Westw., 
from Liraay, Bataax, collected by R. J. Alvarez of the Bureau ot 
Forestiy. This species is nmeh larger than bipinirtnlux. 

Bubf. IlARt'Aca’ORrN.n. 

Dir. HARPAtTORABIA. 

HARP ACTOR Laiuirte. 

JS/ss. Hdw. (1832), 8. 

Type: H. iracwuitift Poda. 

76, Habpactor Jiarginkllus Fabr, 

Keduvhis iuavj;rin<‘lhis Fabv.. N//W. !nnfu<i. (3803), 2/1. 

Stal. //<'///. (18t$8), 1jt 3 31. 

Umipliirus - hi- -fOua- ' 187-B . 4, 30. 

. .. vav. vicimis Stiil. G- 1'- d. J< ■ (ISo.)), J — 

Harpaelor Pist- P'd- (1»04). 2, 33+. 

The specimen before me is DistanCs var. «. imving the red-ochracemis 
abdominal margins., spotted with black. Plie ^ 

Burma. Bikhim. Aden, Borneo: dava, (A'lel.es and tluna. It has not 

been i-eported from the Philippines previously. 

PAnlwAX, iwahig. P. 1., (lllOi P. M. Wrbrr). A single specimen. 

SPHEDANOLESTES Stal. 

0. V. .1. P. (1866), 284. 288. 

Type: iwiii'cssicollis Rlill. 

77 Sphedanolestes xanthopygus sp. iiov. (Plate 1, ftg. 6,a-) 

Brown, except legs and ventral surface of abdomen wliicii are piceous: 
crlaLous sparingly pilose. Head, antenmn and rostnun coiicolorous., 
^ostoculL- legion eiptal to distance from apex of liead 
of eyes and having, posterior to ocelli, four erect bnstles the tips of 
lilcimve ocelli lemon-yellow, on slight tabercles; postenor 

lobe of prouotuln obsoletely granular, tuberculate. ^ 

shaned pale carina on apical half; eorium and membrane fuliginous, 
anical angle of former piceous; dorsum of abdomen sordid Y® ^ 
S ieous, ex^pt last segment which is pieeoi.. P.ygtdium 

' il) botll 803C6R. 
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Legs clothed Ttitli fine erect hairs. Tibiae apically with silver pubes- 
eenee. 

Length to tip of abdomen 10 millimeters; to tip of tegmina 12 milli- 
meters: width 2.5 millimeters. 

Palaw’ax, Iwalxig. P. (IP. Scliulfze, collector). 

Types of 6 ami § Xo. 10869 in Enioinologioal Collection, Bureait 
of Science^ Manila, P. I. 

A single male and a single female, only, ’were collected. This species 
differs from every descTi])ed species in the monotony of its general color- 
ing and in the color of the pjgidinm. 

Div. SYCANAHIA. 

SYCANUS Amyot and SeiTille. 

Htm, (1843), 300. 

Tyj>e: coUaris Fabr. 

7S. SVCAXUS COLLARIS Filbl'. 

Keduvius eoilari'? Fabr.. spcr. fn^. ♦ITS! 2, 3S0. 

Cimex carboiiarins Gmel., %.sr. ^ot. (17<SS‘ il ), 4, 2199. 

Mus collan.*! Fabr., S:ifsi. ‘isoau 2S.’>. 

Rv^Juvius loijgieolii.s l.cpoll. A rserv., t'nr. Mcih. il325), 10, 278. 

Zehis collaris Amy. A Sew.. Jlcin, '184:Fi. 3fio. 

Arilus HeiT.-Schiiir., trawc?. Tvs. (1848>, 8, 37. fig. 813. 

Sycanus Bohrn, Ent. Zeit. /]850}, 20, 98. 

b-uconu-^ns ^^'alk„ Cai. Uct. (1873», 8, 84. 

eollaris Stal, Enum. Ec,v. (1S74!, 4, 28. 

Dist., Ann. Mag. Sat. Mist. 0^03) (7), 11, 212. 

id., Fauna British Ind., Rhyn. (1904), 2, 3ol, fig. 225. 

Ixnown from India, Ceylon and several islands of the Malay Archi- 
pelago. 

Palawan, Iwahig, P. I., (10858 IF. Schultze), o specimens in fair 
condition; Bacuit^ P. I., (116‘T4 and 11913 C. M. Wehcr), 2 specimens. 

Div. EUAGORASARIA. 

MACRACANTHOPSIS Renter. 


Act. Soc. 8c. Femv. (1881). 
. Type: M. nodipes Reut. 


12, 282. 


79. Macracanthopsis nigritlbialis sp. nov. (Plate I, fig. 7, a.) 

Elongate* oyate, ochraceons, pubescent ; antennse, posterior tibiae, a spot 
ne^r Apical angle of corxum and all tarsi black. 

Head pale, dull ochraceons; ocelli red; eyes, brown; apex of rostrum 
pieeous ; first s^ment of, antennae shining .black, second opaque, third and 
ionrih btpwn:; first feiightly longer thaii combined length second and 
IpiiPth aA long as fet, and third;, apices of post-antennal spines 
'.poirectly,' produced;; .fnscous; .antei^or lobe ;of'' 
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pronotniii with distinct longitudinal Tovea; anterior angles subloLatolj' 
produced ; lateral angles of posterior lobe tumescent, subacute, tlieir mar- 
gins slightly refiexed. Scutellum tumescent basally, medially carinate 
apically, pubescent. Tegmina extend beyond ape.x of abdomen for one- 
third their length. Apical half of clavus ti’anslucent, foliate: apical 
margin of corium concave at juncture with membrane which is fuliginous 
on basal half; apical angle of corimn acuminate; a black spot on its 
costal area twice its own length from angle. 

Entire body beneath pale ochraceous, glabrous, sparsely pubescent; all 
femora and tibias, except posterior, coneoiorous with body, pubescent; 
posterior tibiae shining black, pubescent. All tarsi black. 

Length 10 millimeters; to apex of tegmina 13 millimeters; width 
S millimeters; antennae 15.5 millimeters. 

Palawait, Bacuit, P. I., (0. M. Weber, collector). 

Type No. 11666 in Entomological Collection, Bureau of Science, Ma- 
nila, P. I. 

This species is easily distinguished by the black posterior tarsi and 
the black spots before the apical angle of Die corium. 

Another specimen of this species was taken by Prof. Lean G. Worcester 
at Mansalay, Mindoro, on 16 July 1900. Tins specimen is labeled as 
the paratype. It is No. 11400 in the collection. 

EUAGORAS Burmeister. 


Band, d-cr Ent. (1835), 2, 226. 
Type: B. siollH Burin. 


80. Euasobas blagiatus Bunn. 

Zclus plagiatus Bumi., Nov. Art. Ac. Leap. 2fat. Cur., Suppl. 1, (1834), 
16, 303. 

Darbanus nigrolinealus {$) Amy. & Serv., Bern. (1843), 371. 

Stai, A V. A. F. (1859), 194. 

Euagoras id., Siett. Bvt. Zeit,. (1801), 22, 136. 

plagiatus Stai, Q. V. A. F. (1870), 679. 

— Distant, Fauna liriiish hid., Rhj/n. (1904), 2, 363, 

flg. 231. 


This species, recorded from India, Assam, Andamans, Java, and by 
BtM from the Philippines, has been taken by me in Manila. 

Palawan, Iwahig, P. I., (10864 W. SchuUzp, 11921 C. M. Bebw), 


10 specimens. 


EPIDAUS stai. 


0; t. A. F. (1859), 192. 

Type: M, tfumve^n& Btiro. 

81. &IDA.ITS MACI7IJ6ES6 St&I, .0* V- A, P- (1859), 192. 

' Bpidaus maotdiger St&l, ibid., (1869), 273. 

' 'V •" (1870), 679, 

, — ^ Mmtm. Bern* (1874), 4, 22. 
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Originally doscrilied from tlie Philippiiicj?. 

The i^rincipal charactt‘r by -which this species may be separatecVfrom 
its close ally E. tninsrerxw<( Burm., is in its having the discoiclal lobes 
of the portion of ilie proiiotum simple instead of bidentate. 

Palawan, Iwahig, P, I., W, Schultze), T specimens; Bacuit^ 

P. L, (llGn a. iL U>6cr)/ 

ASTINUS Btiil. 

O. r. A, F. (1830), 103. 

Type: A. hi -album Amy. & 8erv- 

82. Asxrxus pcstulatus Stfil <P1. I fig. 2, a.) 

A.stinus jaist Hiatus Stal, A/oi, 8oc, Enf, Fr, (18<)3.) (4), 3, 30. 

id., r>. V. A. F. (1800), 23, 209. 

id., Enum, Hem. (1874), 4, 22. 

This ]>c*antifn] s]»t*t'ies. originally described from Borneo^ is here re- 
conled fi’nin ihc .Pldlippine Islands J’*>r the first time. 

Tin* (hmlvli* of ventral wliite. nionldy sj'ors on the abdomen, 

sejairaies Thi> sperie> rr^m the closely nJatcJ .1. ntncle.sim StM, de- 
Scribe*] from Pulo I'^cnting. 

Pvi.AWAV, Iwahig. P. I.. W. ti specimens were taken 

in mangno’c swam]): Ihuaiir. P. I., (11075 W lUno (\ d/. (> 

specimens. 

Div. POLiniDr^ABI.V. 

SCIPINIA St;il. 

Etett. Ehi. Zeit. |]801), 22, I3T, 138^ 

T:ip*: 8‘. horrida Stul. 

83. >ScrriNiA iiokbida Still. 

SiiH^a liorrida Stnl, Frnj. Eutj. Jlcsa. Iuk (1859). 202. 

ptdtastes Dohrn, Sietf. Ent. Zeit. (1800), 21, 400. 

Scipinia horrida Stal, ihuL 22, 138. 

id., o. T*. .1. F. (1800), 204. 

. — _ . jjjid. (1870K 075. 

— — - • St^i, Euuin. Hem. { IS74). 4, 15. 

— . Dist., Faana^ Hriiif^h Ind., Ehi/n, ( 1904), 2, 384, Gg. 244 

This species is extremely common in Manila^ it being hardly possible 
to make a single sweeping in certain places, without securing innneroiis 
specimens. 

Palawan, Iwahig, P. L, (11914 0. 3/. Weher), 1 specimen. 
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Fam. CAPSIDJH. 

Snbf. 0.\PiSlJf.E. 

J)iv. CYLLOCORARIA. 

STHENARIDEA Reutov. 

EiH. Tidstr. (1S84I. 5, 107. 

Typo: put^ilia Ueui. 

84. STiiKxviuhEA PiTsrLLA Reuter. 

Stljenaritlea pusilla Rent., But. Ticlstcr. (1884), 5, 198. 

IJist. Fuuna British Rhi/n. (1004). 2, 4To, iig. 

300, 

Palawan, Tara Island, P. I., (llSOr? 0. M. Weler), 1 specimen. 

This speeinien appears to correspond in every detail with the description 
and figure given hy Distant, except tliat it is slightly smaller. 

Pam. XEPTD.Pl 

LACCOTREPHES Stnl. 

Jim. ifr. nSUS), 3, ISU. 

Typo: f(iin'irii Srfil. 

85, Lac'cotkvtiiks aoiiVSTi s Still, d. T. *4. F. (1870), TUG. 

Nepa robusta Ferrari, Ami. JIo'ffnK ^Vicn. MSSSi, 3, 182. 

Laocotrepbos robustus Montand.. J.«h. Mus. ('iv. Gru. (1807', 37, 370. 
Nepu robust a var. pfeifcriir Ferran, op. cit. p. 187. 

Laceot replies robtistus AFontand, op. ef pug. cit. 

Jli.Nt.. Fuuiht Britifth Iiid., Fhpn. (lOOO), 3, 18, 

fig. 13. 

This s}>ecies, originally described from thr Philippines hy St«il, has 
also a rather wide distribution outside the Archipelago. It is found in 
most parts of the Islands, 

Palawan, Iwaliig, P. 1., (11231 W. ,^rhullzr)^ 2 adults and 1 nymph. 


X 




ILLUSTRATIONa 


Plate I. 

Fig. 1. Coamocoris pulcherrinius Banks, sp. nov. 

2j a. Astiniis pustnlatus Stfil. 

3. Tolumnia longirostris Dallas. 

4, a. Chauliops bisontula Banks, sp. nov. 

f). Pachygrontlia biconiiita Banks, sp. nov. 

C, a. Sphedanolestes xanUiopygus Banks, sp. nov. 

7, a. Macraeanthopsis nigritibialis Banks, sp. nov. 

Plate II. 

Fig. L Gerris tanadymone Kirkaldy. 

2. Scopiastes ruficollis Banks, sp. nov. 

3, a, Limnometra femorata Mayr, 

4, a. Eumenotes obscnra Westwood. 

5. Apines grisea Banks, sp. nov. 

0. Marcius quinquespinus Stal. 

7. Ectomocoris flavomaenlatus St3.I. 

8. a. Acantharadns gigantens Banks, gen. et sp. nov. 

9. Dalpada tagaliea Stfil. 
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A LIST OF SNAKES FOUND IN PALAWAN. 


By Lawebnce E. Gbdphn. 

{From the Biologkul Labomiory, Bureau of Science, Manila. P. 1.) 


T’n'o collootions oC snakes froni Twakig, Palawan, one made by Mr. 
0. M. Weber of Iwahig and the other by Mr. Rchnltze of this laboratory, 
have recently been placed in my hands. As these collections add con- 
siderably to the known Ophidian fauna of the island, it seems well to 
publish a (’omplete list of the snakes now known to be found in Palawan, 
d’he only otluo’ ('onsiderahle collection of snakes known to be from this 
island was nnnh' aboiil; sixlceii years ago by Mr. Everett and described 
by Boiilenger.'’ 

In 1H81 Peiers" published the descriplion of a snake from Palawan, 
Doliophin hilincalus, "the first poisoiioiLs snake recorded fi-oin ihe Phil- 
ippines.’’ Aside from these; papers 1 do not know of any which treat 
of Palawan snakes. Cnming sent a ninnbej' of saako.« from the Philip- 
pines to the British Museum,* but since the locality is given as "Phil- 
ippines” only, it is impossible to take them into account while listing 
the snakes of any particular localiiy. 

Pour new species are described in the following listj there is also 
recorded one genus and three species already known from other localities 
but now found for the first time in the Philippines. We now know 
of thirty-one species of snakes which exist in Palawan. Thorough ex- 
ploration. of the island will undoubtedly add many more species to the 
list, especially of marine forms. Fourteen species are added to Boul- 
engePs list, and all tend to eoufinn his conclusion as to the close relation- 
ship of the Palawan reptiles with those of Borneo. 

The species included in Weber’s collection are indicated by.au asterisk 
(*) after the name; those in Sehultze’s collection by a dagger (t) ; and 
those in Pverett’s collection, listed by Boulenger, by a double dagger (J). 

Python, reticulatiis (Schneider).* 

, Pound tihroughout the Philippines. 

* On the HerpeitolOgical Fauna of Palawan and Balabac. Ann. Nat. Hist. 

, (18041,, 14, , 

^ ^ Htieiimgsieri d. .QeB. niturfor. Fremde Hu Serlm, 1881. 

, j^Oatsliagae of the Snah® in British Museira^ 



GEIFFIX. 


oSK'l 

Polyodontophis bivitattiis Elgr.f 

Found only in Palawan. The two specimens upon which Boulenger? 
description is founded are the only ones which have been collected. 

Hatrix spiiogaster (Boie).| 

Found only in the Philippines. This is the most common snake in 
some parts of the Islands, but Everett's specimen is the only one so far 
r-:r-rr.h*'d from Palawan. 

Hatrix chrysaryga \ Sehleg.)*^ 1 1 

Found only in Palawan and Baiabac of the Philippine Archipelago. 
This species is found outside the PJiilippmes in Java, Suinatraj, Borneo, 
India and China . 

Ophites aulicus (Linn.)* 

First m Palawan by Weber. Common throughout south- 
eastern Malay Archipelago, and tlie Philippines. 

Ophites subcinctus /Boie).* 

Found i]3 J^aiawau. Mindanuu. tliOiMalay Peninsula and Archipelago. 
This i> the first record of its occurroniv In Palawan. 

Bryoealamus philippinus n. sp.v 

ifaxillaiT Teeth 8; the last two considerably larger than the others, 
compressed toward their points, and separated from the first six by a 
short space. The anterior mandibular teeth are slightly longer than the 
posterior. There is one distinct toorh-like knob on the basisphenoicl. 
W idth of liead almost twice that ot’ tlm neck ; head much depressed and 
fiariened. Eye large, pupil vertically elliptic*. Body sliglitly compressed 
and slender. Scales smooth, no pits. N'entrals and subcaudals strongly 
keeled, the latter in two rows. 

Sostral nearly twice as broad as deep, just visil)le from above; nasal 
entire: suture between internasals sliglilly longer than between priefron- 
tals; frontal longer than its distance from the end of the snout, a 
little shorter than the parieials; loreai longer than deep, entering the eye; 
one small prae-oeular above the loreai : turn post-oculars ; temporals 2+3 ; 
seven upper labials, the tliird and fourth entering the eye; four lower 
labials in contact with the anterior chin-shields, which are longer than the 
posterior. * 

Black above,- with three white stripes extending from the head to the 
tip of the tail^ each stripe being one scale wide; the stripes are separated 
from each other and the white lower surface by two scale-rows; the 
; outer row of scales on each side is w'hite ; upper lip, angle of jaw, and 
’ lower surface of head white; dark brown stripes pass along each side of 
^ i^eet on iJie occipital region and join the 

: es^,,^de of the neck; central portion of frontal and 
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l^arietals dai*k biWD; siirroimdor] bj a white band which extends onto 
the pr.nc'Pr-vp.tal= and internasals. 

Toifii 241 millimeters; tail 51 miliinieters ; scales in fifteen 

rows; anal eaitire; ventrals 216; snbcaudals 99. 

Iwahig, Palawan; collected by Hr. W. Schnltze. 

dliis seems to be tlie first specimen of the genus to be found within 
the Philippines. Members of the genus are found from southern India 
and Ceylon to Sumatra. In many respects D. plilUrrp^'nu.s is very much 
like D. frlstrigatuSj but the differences are sufficiently -great to clearly 
differentiate the species. D. pJiilippiniis differs from all the other species 
of the genus in tlie absence of pits on the scales. 

Elaphe oxycephala (Boie),*J 

This species is found recorded within the Philippines only from Pala- 
wan and Balabac. It is, however, a widely distributed species, found in 
the eastern Himalayas, Malay Peninsula and Archipelago. 

Elaphe erythrura (D. & B.)4 

Widely distributed in the Philippines; also found in Cclel)e*s. 

Elaphe philippina n. sp.*t 

The species ElupJu (Coluber) melanura, E, radiata, E, erythrura, and 
E, philippina, form a very closely allied group in which E. philippina 
seems to be intermediate betw(‘eii E, hielanum anri E. crylhrura. The 
number of scale rows is the same ns in E, rnjthnira, as well as die general 
shape and arrangement of scales. The proportions of tlie head and body 
are, however, constantly different, and with the markings seem to present 
sufficient differences for con sritu ting a separate species. 

Scales feebly keeled, the outer row of scales on the body and tail 
smooth; rostral slightly broader than deep, broader at the top and more 
oval in its general outline than in E, erythrura ; inter-nasals as broad as 
long, mnch shorter than the prsef rentals; frontal very little longer than 
broad, as long as or a little shorter than its distance from the end of the 
snout, shorter than the parietals: loreal as deep as long: one large prse- 
ocular extending upon the dorsal surface of the head: two small post- 
oculars; temporals 2-p2; nine upper labials, fourth, fifth and sixth enter- 
ing the eye; five or six lower labials in contact with tlxe anterior chin 
shields, which are a little shorter than the posterior. 

Scales in 21 rows on the body and 23 on the neck. Lateral keel of 
ventrals very obtuse. 

' Light brown above; upper lip and ventral surface yellowish ; the lateral 
ettds of the, ventral scal^ brown; a black streak on the lip below the eye, 
' a Mack line extendirig .from the eye to the angle of the mouth, and a 
longer, th® temporals diagonally over the side 
^ oi Sie n! 0 ek;:;in 4 young specimen the anterior half of the body is crossed 
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hr fourreen dark btir?, eaeli enclosing a white spot in its ventral ends, 
and ponietinies other spots in the dorsal portion. Older specimens show 
only the lateral parts of the anterior three to sk bands; in these the 
wliite centers are faint, while tlie black color extends well down on the 
sides of tlie yentral scales. The head of E. phili-ppirtn is slightly narrower 
than that of E. and the end of the snout a little more oblique. 

^Measurements of two adults of each species are as follows : 

From tip of the snout to the posterior end of ihe parietal siittire, E. 
crythmras, 2^ millimeters, '34 millimeters: E, 3G millimeters. 

'23 millimeter^. 

Across the widest part of the head, E, eryllirnrn-^, 20 millimeters, IT'-J 
liiillinir-ter.'i; E. ijkilippina, 17 millimeters, 15 millimeters. 

This shows the head of E. erythnira to be a little more than one-sixth 
wider than that of E, philippma. 


No. StJx. 


Collector. 


'■ When Scnle i Vtn-' 

collefited. rows. " trals. 


Siib- 

CtlU‘ 


Totii.1 Lt-ngth' 
of tiiil. ■ 


ii}m. mm. 


14 

' 7 

' Iwaliigr, Paljiwrtn 

C. M. Weber., 

Feb,, iy09- 21 

1 

233 

' ii>; 

3.420 

320 

35 

, 9 

i\o 

do 

do— 21 j 

1 

238 

1 ]l)5 

1,340 

30 1 

16 

/ 

»Io 

do 

do-,-. 21 ! 

3 

■m 

110 

460 

85 

, 17 

7 

«lo 

do 

do- - 21 1 

1 

23ti 

i w , 

3.420 

307 1 

! IS 

1 

, 5 

1 

W. ft?c*h\ilt7.e — 

Mftr.. 1909J 21 

1 

1 227 

111 ! 

465 

107 j 


Boulenger * gives the immbei' of ventrals of E. erytlimras as 311-333, 
of subcaudals as 86-100. It will be noticed that both the ventrals and 
subcandals are more numerons in E. philippim. 

Dendrophis pietus GmeL^fJ 

Bound throughout the Philippines, and also in India, Indo-China, the 
Malay Peninsula and Archipelago. 

BeudielapMs candolineatus Gray.*tt 
Bound in Palawan, Balabac, southern India, the Malay Peninsula and 
Archipelago. 

Oligodon iwpMgensis n. sp.t 

Maxillaiy teeth six; two teeth on each palatine. Nasal divided; por- 
' tion of rostral seen from a,bove much shorter than its distance from the 
frontal; suture between the internasals sliglitly shorter tiian that between 
the praefrpntals; frontal longer than its distance from the end of the 
anpnt, a little shorter than the parietals; loreal very small, longer than 
'^pi one prier,; and 'two post:Oculsf8; tcm,porals 1+2! ; seyeii upper 
tibtird aad'fpujfth ^ter^ the eyb; labials in contact with the 
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anterior cliin-sliieldp^ which are longer than the posterior. Seales in lo 
iws; centrals 139; anal entire; subcandals 36. 

Dai-k 23urplish brown above, with eleven light brown rliomboidai spots 
along the back. Lateral scales hnely flecked with white dots; here and 
there a larger white spot. Upper surface of head gra 3 *-brown^ with a 
transverse brown band passing through the e 3 'e^ and a chevron shaped 
band back of thiS;, having its point confluent with the middle of the 
anterior band. Lower surface of head and throat whitish, with nnincroiis 
irregular dark bi’own splotches. Eemainder of ^■entral surface uniform 
coral-red. 

Total length, 324 millimeters: tail, f57 millimeters. 

Iwahig, Palawan; collected by Mr. W. Scliultze. 

Very much like 0. evprfitti, except for color and markings. The por- 
tion of the rostral seen from al) 0 \e is much «b"'rtor, rnd the shape of other 
head scales is slightly dilferent. 

It differs from 0. /iofo.spilN>i in having fewer and smaller dorsal spots, 
two ])osiociilars i)i place of one, l)roader ])aiKls on the head, and a different 
eoloraiion. 

Ablabes tricolor (Scliieg.).t 

Iwahig, Palawan. I believe that this is tlic first record of this Miake 
being found in the Philippines. It also occurs in dava, Sumatra, and 
Borneo. 

<llalaiDLaxia everetti Blgr.*t 

Known to occur in Palawan and Borneo. The specimen collected 
by Weber differs markedly in its coloration from those described by 
Boulenger. This specimen is black above witliout spots or markings of 
any kind except on the neck, where the color is very dark brown, and 
there is a narrow, incomplete yellowish collar. The upper surface of the 
head is very dark brown, without darker spots. Each sc-aie of the outer 
row is yellowish in the center, black on the borders. Lower parts dull 
yellow, tinged with red. Ko median dark stripe along the lower surface 
of the tail. 

Total length 315 millimeters; tail 26 millimeters. Scale rows 13; 
ventrals 174 ; anal entire ; snbcaudals 35. 

Hurria rhynchops (Schneid.).*J 

. Pound along rocky coasts throxighout the Philippines, and from India 
to Kew Guinea and Australia. 

Boiga eynodon (Boie).t} 

Pound in Palawan, Mindanao, Borneo, the Malay Peninsula and 
Archipelago. 

BoigadendropMLa (Schleg.).*t$ 

Found in Palawan, Mindanao, Luzon, Malay Peninsula, Borneo, Suma- 
tra, Java, and Celebes, . , 
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Psammodynastes pulverulentns Boie.t 

Hec'ordecl in the Pliilippines from Palawan^ Balabac^ Mindanao and 
Luzon. Foimd tliroughout southeastern Asia and the Malay Archipelago. 

Dryophis prasinus Boie.'^'t 

Fniind thro:: ghoul' the PliilippineSj eastern Himalayas, Bnrnia^ Indo- 
China, the 3Ialay Peninsula and Archipelago. 

Ghrysopelea omata (Shaw).*t 

This is the first record of this snake in Palawan. It is widely distiih- 
nted thr-'amliont the Philippines and all southeastern Asia. 

Bistira omata i^Gray).* 

Iwahig, Palawan. TTidelj distributed on the coasts of the Indian and 
western Pacific oceans. 

Laticauda coluhrina (Schneider).*' 

Iwahig, Palawan, ^’e^y common and of large size among the Visayan 
Island.'. Vridely distrihiued on the coast? of the Indian and Pacific 
ocean.^ 

Saja naja (Linnaeus) yar. miolepis Blgr.*!: 

This variety has not yet been found outside of Palawan and Borneo. 
In Palawan this cobra is quite common. 

BTaja naja (Limneus) var. caeca GineL* 

This variety does not seem to have been captured before in Palawan, 
or in the southern islands of the Philippines. It is wideh“ distributed in 
‘ the northern islands, and in India, and has also been found in Java. 

The species, with its several varieties, is found throughout southern 
Asia and the Malay Archipelago. 

ITaja bungams Sehleg.* 

A single specimen, 239 centimeters long, has been collected in Palawan. 
The species is also found in Luzon. Outside the Philippines it is found 
throughout India, Burma, southern China, the Malay Peninsula and 
Archipelago. 

Doliophis bilineatus (Peters) .*tt 

Pound only in Palawan and Baiabac. It seems to be very common 
in Palawan- 

Haplopelttura boa (Boie).*t: 

To this date this snake has been recorded only fi’om Palawan and 
Balabae, within the, Philippine Archipelago. It is found in Pinang, 
.Borneo, Java, and the Moluccas, 

I T. graminem fDOChning. in the 

,is' dark 'purplish-blue, above,,, Jointly parked 
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by ill-defined black bars; the upper surface of the head shows a network 
of faint black lines; belly bluish-green; tail coral-red, the yellow lateral 
streak being here spotted with purple. 

Trimeresxmiswagleri (Boie).*tl 

This species has been collected in the Philippines in Palawan, Min- 
danao, and Albay. Its range includes the entire Malay Archipelago. 
Two of Schultzo’s specimens are of a new color variety in which the 
u.'Ui:! blue 01 - iv.ir[^i(- lines are replaced by red. 

Trimeresurus sumatranus (Baffles) .| 

A single specimen was found in Palawan by Everett. Pound outside 
the Philippines in Singapore, Sumatra, and Borneo. 

Trimeresurus schultzei n. sp.* 

Seales between eyes and gular and occipital scales smooth; scales on 
body faintly keeled. First lower labial in contact with its fellow behind 
the syinphysial. 'fail prehensile; scales in 23 rows; ventrals 203; anal 
cMitire; subwnidals 10. 

Cautlius of snout rounded; diameter of the e^ye more than half its 
distance from the tip of the snout. Eostiul one-fourth broader than deep , 
nasal entire; upper head-scales small, smooth, sub-imbricate. rounded 
behind instead of pointed, irregular in shape and size; 8 between the 
anterior ends of the supra-oculars ; supra-oculars narrow, as long as the 
diameter of the eye; iutornasals small, separated by two scales of the 
same size; a sub-oculaj- and two or three post-oculars; sub-ocular in 
contact with the tliird labial; temporal scales smooth; ten upper labiah, 
the second forming the anterior border of the loreal pit, the third laigest. 

Olive-green above, with black cross-bars united on the hack by zig-zag 
lines; the dorsal surface of the head marked by a reticulate patteim of 
distinct black lines; outer row of scales canary-yellow; belly yellowi°b- 
green; tail bright red. 

Total lengtli, 330 millimeters ; tail, 46 millimeters. 

Iwahig, Palawan; collected by Mr. W. Schultze. 

T. schultzei differs from T. gramineus in the foUowing characters: 
the snout is shorter; the occipital scales are smooth; the inter-nasals 
are much smaller; the head scales are less pointed and more irregular, 
imbricating less; the scales of the body are less keeled, the scales are in 
23 rows (although T. gramifieus rarely has 23), ventrals 203; the body 
is longer in proportion to the tail. 




ERRATA. 


Page 143, line 2(5, Eegner should read Eegener. 

Page 144, lines 5 and 9, Fisher should read Fischer. 

Page 145, line 9, Fisher should read Fischer. 

Page 221, line 13, ‘‘One such schist has heen described” should read, ‘'*0ne 
highly siliceous rock has been described.” 

Pages 239-259, in title at top of pages, Quingan should read ftuiangau. In 
table of C'ontents, Quingan should read Quiangan. 

Page 415, line 12, nasal should read cephalic, and cephalic should read nasal, 
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Abaca fiber, the tensile strength of machine- 
aiid hand-stripped, 163. 

Ablabes tricolor (Schleg,), 599. 

Abrasion machine, 455. 

Ahiidefduf coracinus Seale, 520. 
Acantharadus, Banks, 579; description of, 
579. 

Acantharadus giganteus Banks, 579 ; de- 
scription ot 580; habitat, 580. 
Aeanthaspidinse, 584. 

Acanthaspis Amyot & Serville, 584. 
Acanthaspis distant! Banks, 58-1 ; dc.^vrip- 
tion of, 584 , habiiac, 585. 
Acantha.spisaria, 584. 

Acanlhopneusie borealis (Blasiiis), 76: A. 

xanthodrya.s ( Swinhoe » , 75. 

Accipiter manillensi.'? j'Meyen), 08. 

AHA MS, OEORGE 1., Geological Reton- 
naissance of the Island of Leyte — With 
Notes and Observations on the Adjacent 
Smaller Islands and Southwestern Samar, 
339 ; Sand, Gravel and Crushed Stone 
Available for Concrete Construction m 
Manila, 463; Tests of Philippine Road 
Materials, 455; Editorial: The Marble 
and Schist Format ions of Romblon Island, 
87. 

A'dthopyga bella Tweeddale, 76. 

Aglao Valley, 21. 

Agos River, 48-1. 

Alcedo bengaieiisis Brisson, TO. 

Alcohol, calorific value of, 233 ; cassava for 
production of, 235, 236 ; distillation of. 
235 : possibility of. as a motor fuel, 232 ; 
possibility of, as a source of industrial 
power iu the Philippines. 232 ; raw mate- 
rials from which manufactured, 232. 
Alcohols, action of sodium alcoholates on, 
166, 

Alcyone argentata (Tweeddale), 70, 
Alydaria, 569, 

Aznxa cardiualis Seale, 509. 

Amia magniflca Seale, 507, 

Ammonia, coefficient of urines, 153. 
Analyses, of Romblon marble and schist, 
89 i of tan barks froni Mindanao, 207 
from Mindoro, 20S ,* from Port Banga^ 208, 1 
' 209 from Sarawak, 207, ^ , j 

, Aiiaiy^is. of coals, ; ^nularmetrio, of ‘ 
, .sapd, ^65 ; of ;be|adi sand near Corregidor, j 
’ dTO^of sand, 469; of Pasig sand, : 
■ ' , - 4$^;;^^';- Of Quinga:River Sand; 407; of • 

' :'v' . • 


Sangley Point sand, 468, 469 ; of Tarlac 
sand, 469. 

Anatomy, racial, in Taytay, 359, 

Andropogon citratus DC,, 111. 

Animal parasites, among Taytayans, 437. 

Anisados, 130. 

Anisole, effect of light and oxygen upon, 
133; effect of ozone, oxygen and sunlight 
upon the methyl ether of phenol anisole. 
133. 

Auiso.sfelarin. .1 67. 

Antestia, SlAl 562: A. cruciata Fabr., 562.' 

Antestkiria, 561, 

Aiithrepies griseigularis Tweeddale, 76. 

Aiuhu.s gusruvi Pwinhoe, 76; A. rufulus 
Tieillor, 76. 

Aphanina?, 575. 

Aphanaria, 57r,. 

Apines, Dali a,-, 56*2. 

Apines grisea Banks. 562 ; description of, 
562 ; habitat, od:-!. 

Apiomerium, 586. 

Apugoiiidithyidce. 507. 

Araohnorhera fiammifera Tweeddale, 76. 

• Aradidfle, 579. 

Aroyroy District, mineral veins of, 3, 5. 

Artamides kochi Kutter, 73. 

Artamus leucorynchus (LiimteusH 75, 

Astinus, Stdl, 590 ; A. puslulatus Stdl. 590. 

Astur trivirgatus (Temminck), 68. 

Atherina halabacensis Seale, 498. 

' Atherina regina Seale, 496. 

Atherinidm, 496. 
j Babayo, .502, 

! BACON, RAYMOND P.. On a Rapid Clinical 
Method for Determining the Ammonia 
Coefficient of Urines, 153 ; The Economic 
, Possibilities of the Mangrove Swamps of 
the Philippines; Editorials: A Rubber 
Vine, 166 ; Note on the Action of Sodium 
Alcoholates on Alcohols, 166 , The Ex- 
creta of the Python, 165; The Tensile 
Strength of Machine- and Hand-Stripped 
* Abaca Fiber, 163. 

Baga baga. 504. 

Balao resin, 121. 

Bamban, 495. 

Banak, 500, 501. 

BANKS, CHARLES S., Four New Culicidta 
From the Philippines, 545 ; Rhynchota 
, Palawanica, Part I : Heteroptera, 553. 

Barbus ivts Seale^ 494. 

> 05 ', ' ■ 
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Bataan laland, 

Batraclio&tomutf ser'^imufl Tv^-eeddale, 70. 

BEAN. ROBERT BENNETT, A Cephalo- 
graph : The Description of an Instrument 
for Reproducing the Outlines of the Head 
and Face, 447 : Filipino Ears — A Classifi- 
cation of Ear Tj'pps, 27 ; I. Filipino 
T>T't-P- AFaiii’a ^cudciiT^. An Attempt to 
Ciit-e’i'y The LiTcorai Pcpi:Uitioii of Luzon 
and Adja'.-enr ] bland.-, 2«3 ; II. Filipino 
Typ*’*.' : T’outid 'n Maiccon Morgue, 297; 
III. Filipino Types: Racial Anatomy in 
Taytay. A. The Men, 350. 

Belonid®, 495. 

Benguet. pine trees of, 231. 

Beriberi, among Taytayaus, 436. 

Biat luzonica Seale. 531. 

Birds, collection of, from northern Minda- 
nao, 67. 

Blumea balsamifera DC., 127. 

Boiga cynodon CBoie), 599; B, dendrophila 
/Sthleg.l. 399. 

ll'ilboD-iTTacus n-iindanepcis fSteere). 69, 

Book Reviews: 

Snyder, Harry. Human Foods and 
Their Nutritive Value, 91. 

Qjiyder, Harry. Soil.s and Fertilizers, 
169. 

Borneo. <*ur<-h fa^ rones of. 206. 

Brachyp!aiy.s. Bcisduval, 554 ; B. deplana- 
tus Esch., 554 : B. vahlii Fabr . 5.^4 ; B. 
sliphoides Fabr,. 555. 

Brnehyrhyncharia, 579. 

Brachyrhynchinie, 57.0. 

Brat hyrhynchus, Laporte, 580 ; B. tagalicus 
St&l, 3S0. 

BROOKS, B. T., The Action of Organic 
Peroxides on the Photographic Plate, 451. 

Butorides iavanica (Horsfeild), 68. 

Buruan Hill, 9. 

Cacatua htematuropygia (P. L. S. Mfiller), 
69. 

Calamaria everetti Blgr., 599. 

Calllonymida?. 538. 

Callionymus inversicoloraius Seale. 538. 

Calliphara Germar, 556 ; C. nobilis Linn., 
556 : C. excellens Burm., 556, 

Gallirichthys neptnnia Seale, 539, 

Calusena anisata Willd., 130. 

Ca.lIynoniidae, 538. * 

Cailyodon alhipunctatua Seale, 526. 

Gallyodon hadji Seale, 525. 

' Cailyodon ogoa Seale, 527. 

. Cailyodon xostratua Seale, 524. 

Oalorimefary;, 171. 

Camiguinia helenas (Steere), 73. 

Capaidae, 591... 

Capeinse,. 591. , ^ 

, mothod of icilling, at If ugao 

505 , 

SeaW^ 506; 

; ^ ' 

BV, Wn, 237. . 

; ot , alcohol, 235 . I 


Catacanthus, Spiuola, .363 : C. nigripes Sulz., 
563. 

Cebu, rubber vine in. 166. 

Cement, action of iron in. 214 ; chemical 
analysis of, from Bataan Island, 211 ; 
essential constituents of Portland, 211 ; 
from shale, 235; fuel for burning of, 
223; materials for, on the Island of 
Bataan, 211 ; Philippine raw, 211 ; raw 
mrteripls; of Mount Licos Region, near 
T>an.i'». (’..-hii 218 ; schist from Romblon 
’,1 ruiv of, 221, 

Gentropus melanops Lesson, 72. 

Gephaiograph, 447; consirmrion of, 447, 
448 ; uses of, 448, 449. 

Cej*x mindnnensis Steere, 70. 

Chaif ococcj'x malayanus (Raffles), 72. 

Chalcophaps indica (Liunteus), 68. 

Champaca, 131, 

Charadrius fulvus (Gmelin), 68, 

Chauliops, S<-ott. 573. 

ChauXiops hisontula Banks, 573 ; description 
of, 573 ; habitat, 574. 

Ghloropszs flavipennis fTweeddale), 74. 

Choerops palawanensis Seale, 523. 

Chry«ocolaptes inontanus Grant, 72. 

ChryKocoris, Hahn, .5.">T . C. germari Esch., 
557. 

Chrysopelea oriiata (Shaw'i. 600. 

Cinr.amomuin mercadoi Vid , ,114. 

Cinnyrib jugiilaris (Linna'iLsl . 76; C. spe- 
ratii <Linnn?us), 76. 

Circus melanoRuoos (Pennant), 68. 

Clausena aiiisuLU-olens (Blanco) .Merr,, 130. 

Clay, inaniifaiturort of. in Leyte, 355, 

Cloresmarta. 566. 

Coal. < onimendal value of Leyte, 355; 
deposits of, on Masbate Island, 14 , near 
headwaters of Macadata River, 4S7. 

Coals, analy.siH of, 199 : analysis of by 
**smoking-otT” method, 196 ; as fuel for 
firing cement kilns, 224 ; determination of 
calorific value of Philippine and other. 
171 ; determination of heating value of, 
by standard calorimeter, 171 ; errors in 
analysis of, 183 : GoutaTs formula in 
calorific power of, 175 ; heating value of 
upper bed Philippine, 197 : value of, 
from Polillo, 194 ; value of niilitar> 
reservation, on Bataan Island, 39'4, 

Collocalia fuSciphaga (Thunberg), 71; C 
troglodytes Gray, 73. 

Colobathristinse, 573. 

Compostela region, 194. 

Concrete construction, material for, 463 ; 
sources of materials for, 472. 

Oopal, auto-oxidation of, 453. 

Copper, in Masbate, 13. 

; Coptosoma, Laporte, 555 ; C, cincta Bschsch, 

, 555 : C. eroaum Montand, 5o5. 

OoTeinse, 566. 

Oorizaria, 570. 

Gorjzlnse. 570, 

Corizus, , Fallen, 570 ; C, hyalinus Fabr., 
570. . 

Cdrvus sapji^renkis Steere, 77. 

Ooseonadrie. St&l, 557. 
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Cosmocoris distanti Banks, 557 ; description 
of, 558 ; habitat, 559. 

Cosmocoris pulcherrimus Banks, 65 S ; de- 
scription of, 558 ; habitat, 559. 

COX, ALVIN J., Calorimetry, and the 
Determination of the Calorific Value of 
Philippine and Other Coals from the 
Results of Proximate Analysis, 171 ; 
Philippine Haw Cement Materials, 211: 
Editorial : Industrial Alcohol and its 
Possibility as a Source of Power in the 
Philippines, 232. 

Craniorrhinus leucocephalus (Vieillot), 71. 
Gryptolopha ollvacea (Moseley), 73. 

Cutch, factories in Borneo, 206. 

Oulex argentinotus Bank.«!, .547 : description 
of, 545; habitat, 51G. 

Culex taytayensis Banks, 545; description 
of, 545; habitat, 546, 

Oulicidffi, New Philippine, 545. 

Cutambak, 514, 515. 

Cyanomyias coelostis (Tweeddale), 73. 
Cyllocoraria, 591. 

Cynchiropus zamboangana Seale. 540. 
Cyprinidae, 404. 

Dalpada, Arayot & Serville, 560 ; D. tagalica 
St&l, 560- 
Danigsahasa, 517. 

Daugat, 507. 

Bendrelaphis cseruleatus, 55. 

Dendrelaphis caudolineatus Gray, 59S. 
Bendrelaphis fuliginosus, 55. 

Dendrophis pictus Gmel., 598. 

Bentex flliformis Seale, 512. 

Dlcaeum cinereigulare Tweeddale, 75 ; D. 
davao Mearns, 75 ; D. mindanense Tweed- 
dale, 76 ; D. papuense (Gmelin) , 75. 
Dicrurus striatus Tweeddale, 77. 

Dieuches, Dohrn., 576 ; D. uniguttatus 
Thunb., 576. 

Dindymus, St&I. 576; D. pulcher Stdl, 576; 

D. mundus St&l, 577. 

Dinidorinse, 565. 

DissSura episcopus (Boddaert), 68, 

Distira ornata (Gray), 600. 

Doliophis bilineatus (Peters). 600. 
Bryocalamus philippinus, 596 ; description 
of, 596: habitat, 597. 

Dryophls prasinus Boie., 600. 

Dysdercus, Amyot Ss Serville, 577 ; D. cingu- 
latus Pabr., 577 ; D. poecilus Herr.- 
Schaff., 678. 

Bysderous ellanorm Banks, 578; description 
of, 578; habitat, 579. , 

Bar types, a classification of types of Fili- 
pino ears, 27. 

Ears, Bilibid Prison types o£, 46; blended, 
42; Chinese, 42; East Indian, 44; Flli’ 
pino, 27 ; morphology of, 46 ; Spanish, 
43. : ■ ■ ' 

Bctatops, Aipyot & SerVille, 576 ; E. semini- 
^ ger S1&l,'57e.‘, ' ' i . j " {' 

Bctihoderus, Westwood, 5$6 ; BL bipunctatus 
, Ain^t & Servi, 586 .' ' , . ^ 

■ 686; El fikWph&culatus 


EctrichodiiniB, 586. 

Bctrychotes, Burmeister, 5S6 ; B. hsemato- 
gastra Burm., 586. 

EDITORIALS : 

A Rubber Vine, 166. 

Industrial Alcohol and Its Possibility 
as a Source of Power in the Philip- 
pines, 232. 

Note on the Action of Sodium Alcohol- 
ates on Alcohols, 166. 

Philippine Turpentine, 231. 

The Excreta of the Python, 165. 

The Marble and Schist Formations of 
Romblon Island, 87. 

The Tensile Strength of Machine- and 
Hand-Stripped Abaca Fiber, In.'j. 

Elaphe eryihrurus iD. & B-), 597; E. 
oxycephalus (Boie), 597. 

Elaphe philipplna, 597 ; description of, 
597; habitat, 597, 598. 

Elemi, classes and sources of, 94 ; distilla- 
tion of, 86-97 ; present condition of 
industry, 95 ; purification of resin from, 
100; residue from distillariou of, 99. 

Emesaria, 5 S3. 

Emesinse, 583. 

Epidaus, Stai, 589 ; E. transversus Burm., 
589. 

Epinephelus albimuculatus Seale, 509. 

Euagoras, Burmeister, 598 ; E. plagiatus 
Burm., 598. 

Euagorasaria, 588. 

B achromia horsfieldi Moore. 553. 

Eudrepanis pulcherrima (Sharpe), 76. 

Eudynamys mindanensis (Linnseus), 72. 

Eumenotaria, 564. 

Bumenotes, Westwood, 564 ; E, obscura 
Westw., 564. 

Busarcocoriaria, 560. 

Eusarcocoris, Hahn, 560 ; E. guttiger 
Thunb., 560 ; B. rentralis Westw., 561 ; 
B. bovillus Dali., 561. 

Eusthenaria, 564. 

Burystomus orientalis (Linnagus), 70. 

FERGUSON, HENRY G., Physiography of 
the Philippine Island-s. II. Western 
Masbate, 1. 

Fiber, tensile strength of machine- and 
hand-stripped abaca, 163. 

Filipino ears, classification of, 27 ; female, 
45 ; *|eneral types of, 27 ; individual types 
of, 32 ; odd ear types, 41 : the Alpine ear, 
37 ; the B. B. B. ear, 35 ; the Cro-Magnon 
ear, 38 ; the Iberian ear, 38 ; the Igorot 
ear, 35 ; the Malay ear, 33 ; the Negroid 
ear, 33 ; the northern ear, 40. 

Filipino types, found in Malecon Morgue, 
297 ; found in Taytay, 359. 

Fishery resources, of the Philippines, 57, 

Fishes, Philippine, new species, 491. 

Formula, Goutal's, 175. 

Frangipani, 131. 

Oallina^ megala Swinhoe, 68. 

QANA, -VZOENTE Q„ see BACSON, 205., 

Gardena, Dobrn., 583 ; 0. semper! Dofarn.- 
683. . ' 
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Gerrn*j.. ?S2, 

GernnGriii. 582. 

GerrivS, Fabr., 58?» : G. ? aiiadyomene Kirk., 
588. 

GIBBS, H. D., The Oxidation of Phenol: 
The Effect of Some Forms of Light and 
of Active Oxygen Upon Phenol and Ani- 

.-'olt lo8. 

Gnatholepsis davaoensis Seale, 537. 

Gobiidip, 530. 

Gobioneiiu.^'. Girard, 530. 

Gold mines, on Panaon Island, 350. 

Goutar.si formula, 175. 

Graphopomaiime. 559. 

Grapiopterhus. Stal. .">72 : f?. servus Fabr., 
.5 1 2 

Gravei. in concrete fOnstriiciion. 463, 478. 

GRIFFiX. L.\WRBXCE E., Two New Spe- 
nds of Snakes Found in the Philippine 
Islands. 55 ; A List of Snakes Found in 
Palawan, 595- 

Guinabaraii River, i!. 

Gum. from rubber vine, Itii" 

Guuoc, -iOC. 49S. 

Gymnothorax indong Seale, +91. 

Gymnotnorax samalensis Seaie. 49*2. 

Haemulidae, 511. 

Halcyon tbloris iBoddaen;, 70; H. voro- 
mandxis ( Latham ) , 70 ; H. gularis 

• Kuhh, 70: H. hombroni (Bonaparte), 
70 ; H. winchelli Sharpe, 70. 

HalichcBres iris Seale, 522. 

Haplopeltura boa (Boie), 600. 

Harpaetor, Laporte, 587 ; H. marginellus 
Fabr., 587, 

Elarpacioraria, 587. 

Harpactorinse, 587. 

Heredity, amplified scheme for, 313. 

Heterogasi rinse, 573. 

Heteroptera, 55 3, 554. 

Himantopus leucocephalus Gould, HS. 

Holoceniridae, 504. 

Homcpoceraria, 566- 

Hom(jBocerus. Burmeister, 566 : H. iminacu- 
latus St&l, 566. 

Hopiisioderaria. 561, 

Hurria rhynchops (Schueid.), 599. 

Hydrocorax mindanensis (Tweeddale). 73. 

Hydrometridae, 582. 

! Hylffterpe apoenais Mearua, 76. 


239 ; idolatry among, 247 ; justice among, 
246 ; manufacturps and industrial rela> 
tion.s among the. 240 ; raarriage.s among 
the, 245 ; method of killing carabao at 
feasts of, 240, 243 : nobility among the. 
242 ; number of, 238 ; rice terraces of. 
239 ; rice terraces of Quiangan, and 
vicinity, 237 : respect or lack of confidenco 
among. 243; superstition.^: of, 253; ven^ 
eratioii of, for the aged, 21.3. 

Indong-indong, 493. 

Infanta, composition of coast range of, 
485. 

lole everetti (Tweeddale), 74; 1. philip- 
pensis iGnielini. 7 4. 

iTenkiiiseUa oUveri Scale, 4'.»:’.. 

Kert4szia megregori Rank.<. 548 ; descrip- 
tion of, .■>48 : habitat, 549. 

Lahracinus flavipinnis ,Seal'>, 530. 

I Labrid.-c. 522. 

Lac( otrephos, Stdl, 593; L. fabricii St3.1. 
091 ; L. robustus St&l, 591. 

Lake Bito, 340. 

Lalage minor (Steere), 73; L. niger 
(Forster). 73. 

Lanang River, 6, 7. 

Lantanna camara L., 127. 

Lapo lapo. 509. 

Laticauda colubrina (Schneider), 600. 

Lemon grass, distribution of, in Philippines, 
111 ; returns from, 3 12 ; uses of, in 
Philippines, 111. 

Lemon gras.s oil, 113 ; market for, in 
Philippines, 113. 

Lemearia, 585. 

Leptocorisa. Latreille, 569 : L. acuta Thunb., 
569. 

Leptocorisaria, 569. 

I^ptoglossus, Guerin, 567 ; L. membrana- 
ceus Fabr., 567. 

Lethrinus atkinsonl Seale. 515. 

Lethrinus cutambl Seale, 514. 

Leyte, agricultural district of, 352 ; central 
cordillera of, 340 ; geological reconnais- 
sance of island of, 339 : geology of, 35.3 ; 
origin of cordillera of, 347 : maps of, 340 ; 
mineral resources of, 355 j physiographic 
and geologic districts, 340 ; rocks of, 
346 : solfataras of, 342, 345 ; springs of. 
346. 


Hypothynais occipitalis (Vigors), 73. j Lichtenstein ipicus fuliginosus (Tweeddale), 

Hyptis suaveolehs Poir., I 30 . ( 72. 

; TCKIS, R,. M., A Geological Reconnaissance Light, effect of some forms of. upon phenol 
, from Infanta^ Tayabas, to Tanay, Rizal, j and anisole, 333. 

’ 4S3. ! Limestone, in Masbate, 9; white, in Mas- 

Idolatry, among the Tfagaos, 247, ' bate, 13. 

. ifugiaosT accessibility of country' of, 238; ! Limnometra. Mayr., 582 ; L. femorata Mayr., 

liAftAe' nn aST'l . I 582 

Limonene, 104. 

literature. Philippine ornithological, II, 79. 
Lophotriorchis kieneri Sharpe, 69. 

, „ , 1 — • Loriculus apicalis Souaiic4,'70. 

Ghildren' of, Lutianidee, 513., 

food Xuiiaxms oxieiutalls Seale, '518. 

Luzon,, 'cla'3sS6,oaUoh, of Littoral . population 


, ; ' amjong. 258 ; classes of. among, 241 ; 
, conAitoation for ; women. 243 ; defence 
; Tengj^nce among, 246; dMnatioas 
'ii aiSd . idle obseiHlraTic«w at_ 
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Lygsearia, 571. 

Lygaeida?, 571- 
LygiBinae, 573. 

I^ygiBUS, Fabricius, 572 ; L. hoppes Fabr., 
572. 

Liyiiciornis maerotis (Vigors)/ 73. 

Maeadata Hirer, 4S5. 

Maogregorella, 532. 

Hacgregorella moroana Seale, 532. 
Macranthopsi-s, Reuter, 5SS. 

Macrantbopsis nigritibialis Banks, 588 ; 

description of, 5SS; habitat, 589. 
Macronous mindanensis Steere, 74. 

Maleus, St§,l, 573 ; M. falvidipes StHl. 573. 
Maleeon Morgue, Adriatic type found in, 
309 ; Australoid type in, 304 ; cause of 
death of types found in, 330 ; characteris- 


1 Megymenum, Laporte, 565 ; M. subpurpu- 
I rascens Westw., 565. 

I Merops americanus P. L. S. MUller, 71. 

I Mindanao, collection of birds from norther-n, 
I 67 ; tan barks of, 205, 207. 

1 Mindoro, rubber vine in, 166. 
j Minerals, in Masbate, 3, 5. 

■ Military reservation, value of coals from, 

I 194. 

I Michelia chainpaca, 131. 

I Michelia longifolia Bl., 131. 

! Microhierax meridionalis Grant, ^19 
I Moringua cagayana Seale, 493. 

I Mount Amandiuing, 342, 

' Mount Cabalian, 344. 

! Mount Pinatubo, 22 ; plant life on, 23 ; rock 
' of, 22. 


tics of Australoid type found in, 304- 
30S : f*haracteri.stics of modified Iberian 
type in, 298-301 ; characteristics of 
Primitive type in. 302-303 ; Filipino 
types in, 297 ; group averages of types 
found in, 33 8— .328 ; head outlines of types 
found in. 312 : individual type found in. 
20S. 

Mangrove tan barks. 207. 

Mangrove trees, 206. 

Mangrove swamps, 205 : in relation to 
formation of land, 7, 

Manila i-opal, action of resin acids in, on 
photographic plate, 453. 

Manila elemi, 93. 

Manila sand, sources of. 463 ; nature of, 
465. 

Manila students. 263 ; Australoid type in, 
268 : average class standing by type 
among, 298 ; average stature of, 264 ; 
blending type in, 273 ; class standing by 
type among, 293 ; Mendel ism and student 
types among, 283 ; modified Adriatic type 
in, 272 ; modified Apline type in, 271 ; 
modified B, B. B. type in, 271 ; modified 
Primitive type in, 270; Primitive type in, 
269 : types, individual characters among, 
267. 

Manufactures, of the Ifugaos, 240. 

Marble, and schnsti formations of Rorablon 
Island, 87 ; analyses of Romblon, 89 : 
origin and geological significance of Rom- 
blon, SS. 

Marcius. S1&1, 569; M- quinquespinus St&l, 
569. 


Munia jagori Martens, 76. 

Muscadivores chalybura (Bonaparte), 67. 
Museicapula basilanica (Sharpe), 73. 

Mugil banksi Seale, 501, 

Mugil joloensis Seale, 500. 

-Mugilidte, 500. 

MuraeiiidiP, 493. 

Myodocharia, 575. 

Myripristis schultzei Seale. 50 J. 

Xaja naja (Linnieus) var. caeca, 600. 

Xaja bungarus (Schleg), *{00. 

Xatrix chrysaryga (Schleg.), rjOO ; N. spilo- 
gasier ( Boiu'r, 5!)»i. 

Negritos', 20. 

Nepidie, 501. 

Xeurocrenus, Fieber., 581 ; X. par Bergr., 
5.S1 : X. serrulatus St&l, 5.S1 ; X. nltidulus 
Bergr-, 581. 

NeuroctenuB antennatus Banks, 582 : de- 
scription, of, 582 ; habitat, 582. 
Neuroctenus weberi Banks, 581 ; description 
of, 581 ; habitat, 582 ; 

Xezara. Amyot & Serville, 563 ; N. anten- 
nata Scott, 563. 

Xezaria, 563. 

Xin Bay, 10. 

Ninox japoniea (Temmiuck and Schlegel), 
69 : N. spilocephala Tweeddale, 69. 
Nobility, among the Ifugaos. 242. 

Notobitus, St&l, 566 ; N. afflnis Dali., 566. 
Ogos, 524. 

Oil, ylang-ylang, 127 : of zedoary. 132. 

Oils, Philippine Terpenes and essential, 98. 
Oligodon iwahigensis, 598 ; description of. 


Mareca penelope (Linnaeus), 68. 

Mariquina gravel, nature cf, 472 : granu- 
larmetric analysis of, 472, 473 ; efficiency 
of 474. 

Masbate, coal deposits on, 34: Hmeatone of, 
13 1 location of, 3 ; mountain ranges of, 
4, 12 ; topographical relation to neigh- 
boring islstfids, ‘15: wehtem, 1. 

Maynmaya, 513, 

McQREJGOR, RICHARD C., A Cpnection of 
Birds . from Northern MindsuaaO, 67 ; 
Rhfliiipine Orntthplogieal Lii^ature, it. 
79.\, ' . , ' , . . 

■ Megaiurtte tw^dalei'’Mc<3-r^or,' 76. .. 


59; habitat, 599. 

Ottcocephalus, Klug., 583 ; O. impudicus 
Reut.. 083. 

Oncopeltus, St&l, 571 ; O. nigriceps DalK, 
571. 

Ophichthyidse, 493. 

Ophites auUcus (Linn.)/ 596; O. suhcinctus 
(Boie), 596. 

Oranl Sand, composition of, 465 ; efficiency 
of, 471, 478, granqlarmetrio analysis of, 
468, 469 ; nature of, 465, 468. 

Oridlus samarensis Steere, 76. 

Ornithology, Philippine (toithological Liter- 
ature, 79, 
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f ‘rthotnniu!? froiiialis Sliarpe, 74; O. nigri- ; 
ceps Tweeddalti, 74. 

Osmotrerou axillaris t Bonaparte), <37. 

Osphromenus insulatus Seale, 534. 

Otomela lucionensis (Linnieusl, 75. 

Oxygen, oxidation of phenol and effect on 
phenol and aniaole, 133. 

Oxyporhamphus hrevis Seale, 495. 

I'jvyur.'t T'ny.'. Blet-ker. Z'-V:. 

Ozone, production ot m sunlight in oxidation 
of phenol, 143. 

Pachygrontha Germar., 574. 

Pachygrontha bicomuta Banks, 574 : de- , 
scription of, 574 ; habitat, 575. 

Pamera, Say. 575 ; P. nietneri Dohrn., 575 ; 
P. vincta Say, 575. 

Pana6n Island, gold mines on, 350. 

Paracritheus, Bergroth., 561 ; P. trimacula- . 
tu» Lep. & Serr., 561. 

Pasig sand, sources of, 463 ; nature of, 465 ; ' 


Pitlifcophuga ieltfryi, 484. 

Pitia erj'throgaster Temminck. 73. 
Pittosporuin resiniferum Hemsl., 11.5. 
Photographic plate, action of organic perox- 
ides on the, 451. 

Physomeraria, 567. 

Phyaonierus, Burmeister, .507 ; B. grossipes 
Fabr., 567. 

Plataspidinre, 554. 

Plautia, Stal. 561 ; P. viridicolUs Westw., 
561. 

Plectorhinchns doanei Seale, 511. 
Pleurogobius bonlengeri Seale, 536. 

Plumeria acutifolia Poir., 131. 

Podops, Laporte, 559 ; P. serrata Voll., 559. 
Polididusaria, 590. 

Polillo, 194. 

Polioaetus ichthyietus (Horsfield), 69. 
Poliolophus urostictua (Salvador!) . 74. 
Polyondontophis bivitotus Blgr.. 596. 


granularmetric analysis' of, 466, 467 ; ef- 
ficiency of, 470. 

Pelargopsis gigantea Walden, 70. 

Penelopides affinis Tweeddale, 71. 
Pentatomid», 554. 

Pentatominse, 560. 

Pernis ptilorhynchus (Temminck), 69. 
Peroxides, action of organic, on photographic 
plates, 451. 

Petascelaria, 565. 

Petillia, St&l. 565 ; P. calcar Dali., 565. 
Petroleum, in Leyte, 355. 

Petroleum nuts, 115. 

Phapitreron ameihystina Bonaparte, 67 ; P. 

brevirostris Tweeddale, 67. . 

Phenol, action of sun's rays on, when under 
quartz glass, 143 ; apparatus in exper- 
iments with, 1315; chemical activity of 
oxygen gas ions in oxidation of, 143 ; colo- 
ration of, 143 ; influence of altitude of sun 
ui>oa coloration of, 150 ; oxidation of, and 
effect of light and oxygen upon phenol and 
anisole, 133 ; production of ozone in the 
sunlight in o:!ddation of phenol, 143. 

Ph^ol molecule, effect of temperature upon 
activity of, 149; activity of. 147. 
Philippine alcohol, 232 ; cement, 211 ; coals, 
171 ; culicidae, new, 545 ; essential oils, 
93 : fishery resources, 57 ; mangrove 
swamps, 205 ; ornithological literature, 
79 ; pine trees, 231 : road materials, 455 ; 
snah^ two new, 66 ; terpenes, , 93 ; tur- 
; pentine, 231, 

Philippine fisfiies, new species, 491 ; the bar- 
' racuipfw, 502 ; the damsel-fishes, 517 ; the 
, gars, 495 ; grunts. 512 ; the minnows, 
494 the morays, 491 ; the mullets, 500 ; 
pampano^ 505 ; the porgz^, 514; the 
, ‘ )^ilve»r$ides^ ' 496 ; tie snapper^ 513 ; the 
squirrel 504,. 

PhOJpptoe laWds, physiography of, i. 19. ■ 
the l£ugaoe»,;239.''' 

. ;.2ai- 

:',v, 



Pomacentridie, 517. 

Pomacentrus elongatus Seale, 518. 
Pomacentrus suluensis Seale, 519. 
Pomacentrus tropicus Seale, 517. 

Porphyry, found on Mount Pinatubo, 22. 

Port Barrera, 3. 

.Prioniturus discurus (Vieillot), 69. 
Psammodynastes pulverulentus Boie, GOO. 
Pseudochromidm, 528. 

Pseudochromis aurea Seale, 528. 
Pseudochromis rex Seale, 529. 

Ptilocichla mindanensis Steere, 74. 

Ptilocolpa mindanensis Grant?, 68. 

Pycanum, Amyot & Serville, 664 ; P. ruhens 
Pabr., 664. 

Pycnonotus goiavier (Scopoli), 74. 
Pyrotrogon ardens (Temminck), 72. 
Pyrrhocoridm, 576. 

Pyrrhocorinse, 576. 

Python, excreta of, 165, 

Python reticulatus (Schneider), 595. 
Qiangan, Ifugaos of, 237. 

Quarry, Sisiman, 458 ; quality of stone from. 
458. 

Red slate, in Masbate, 13. 

Reduviidse, 583. 

Rice terraces, of the Ifugaos, 239. 

Rhabdomis minor Grant, 75. 

Rhinogobius carpenterl Seale. 535. 
Rhinogobius purpnsillus Seale, 533. 
Rhinomyias ruficauda (Sharpe), 73. 
Rhipidura superciliarls (Sharpe), 73. 
Rhyacophilus glareola (Linnaeus), 68. 
Rhyncbota Palawanica, 558. 

RICHMOND, GEORGE F., Editorial ; Philip- 
pine Turpentine, 231. 

Riptortus, StfiJ, 569 ; R. linearis Fabr., 569. 
Rock, from Mount Pinatubo a feldspar por- 
phyry, 22. 

Romblon, location of town of, 87 ; marble 
and schmt formations of, 87 ; marble, 87 ; 

' schist, 87. . .. 

Sal^ig, 231. 

Samar, notes and observations on south west- 
, em, 339 ; geologic formation of, 350. 
Sand, efflefejmy pt 4(71 ; specific .gravity of, 
i' ,471;; usbd in concrete, construction, 463,' 

'■ • 478 ."^''. ‘ ■ 
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Sandstone, in Masliate, S. 

Sarcophanops stceri Sharpe, 72. 

Sarcops melanonotus Grant, 77. 

Seariehthyda?, o24. 

Schist, Rorablon, 221 ; formation of, 87. 

Scipiiiia, Stal, 5i>0 ; S. horridu Stal, 590. 

Seutelleraria, 555. 

Scutellerinae, 55G. 

Scopiastos, Still, 571. 

Scopiastes ruficoUis Ranks, 571. 

SEIALB, ALVIN, The Fisher^’’ Resources 
of the Philippine Islands. 11. Sponges 
and Sponge Fi.sheriL-s. 57 ; New Species of 
Philippine 

Serinetha, Spinola, 570 ; S. abdominalis 
Fabr, ."Vn. 

Scrinothana. 570. 

SeiTfuiidir, 509. 

Shale, in Masbate. S. 

Slate, ill Hasbate, IS. 

Smiuthocoris, Distant, 585 ; S, pictus Lap., 
585. 

SMITH, WARREN ]>,, Contributions to the 
Physiography of ihe Philippine Islands : 
IV. The Country Between Subig and 
Mount Pinatubo, 19. 

Snakes, Philippine 55 ; found in Palawan, 
595. 

Sodium ak-oholates, action of, on alcohols, 
166. 

Sparldre, 514. 

Sphedanolestes, St&I, 587; S. impressicoUis 
St&I, 587. 

Sphedanolestes xanthopygus Ranks, 587 ; de- 
scription of. 587 ; habitat, 588. 

Sphyraena aureoflammea Seale, 502. 

Sphyraenidie, 502. 

Spilornis holospilus (Vigors), 69. 

Sponge, fisheries, 57 ; Philippine grass 
sponge, 59 ; Philippine reef sponge, 59 ; 
Philippine rock sponge, 59 ; Philippine 
silk sponge, 60 : Sulu Sea bath sponge, 60 ; 
the tube, 61 ; the Philippine Zomoeca 
sponge, 58, 

Sponges, bleaching of, 62 ; classification of, 
57 ; commercial value of Philippine, 5S ; 
cultivation and growing of Philippine, 62 ; 
ill general, 57 ; literature on, 63 : Philip- 
pine, 57 ; preparation of, for market, G1 ; 
wholesale buyers of, 64. 

Stenopodinae, 583. 

Sthenaridea, Reuter, 591 ; S, pusilla Reuter, 
591. 

Stone, crushed, used in concrete coustruc- 
tion, 463 ; efficiency of, 477, 478 ; gran- 
ularmetric analysis of, 476, 477 ; nature 
of, 47 % ; quality of, on provincial roads, 
460 ; sources of, 475 ; used on, Manila 
streets, 457. ' 

> Structural materials, 463 ; source of, 472. 

Subig Bay,. 19. 

Sulphur, found ha Leyte, 355. 

, Superstitions, of the Ifugaps, 253^. ; 

SttrniCnlt^ ye^utinns , Sharpe, ,72. 



Swamp^s, Philippine Mangrove, 205. 

Sycanaria, 5SS. 

Sycanus, Amyot & Serville, 58S ; S. collaris 
Pabr., oSS. 

Syiignathidip, 503. 

Tachornis pallidior ACcGregor, 72. 

Tagabi, 242. 

Talakitok, 505. 

Tan barks, analysis of, from Sarawak, H'^r- 
neo, 207 ; from Port Bang!., Z..:oboi.:ign 
208, 209 ; of Mindanao, 207 ; of Mindoro, 
2US, 209. 

Tanning materials, 205. 

Tanyguatbus everetti Tweeddale, G9 ; T. lu- 

, cionensis (Liiinteus), G9, 

Taytay, Filipino types of, 359 ; mixed popul- 
ation of, 359, 3G0 ; new species of genus 
Culex found in, 545. 

Taytayans, Alpine ear of, 433 ; average Tay- 
tayan, 374 ; B. B. B. ear of, 433 ; diseases 
of, 436 ; ear type of, 429 ; hair and eyes 
of, 400 ; Iberian ear of, 430 ; physical 
mea.surements of, 300 ; Primitive ear of, 
129 ; skin color of. 3^*9 : fs^-aturo and age, 
3.;2. 

Terpenes. Philippin-^", 93. 

Terraces, ri<‘e. of the Tfugaos, 239. 

Tes.saratominae, 564. 

Tests, of Philippine road materials. 455. 

Theobroma cacao L., 56(>. 

Theraponidge, 512. 

Tolumnia, St&l, 560 ; T. longirostri.s Dali., 
560. 

Traohyrhampus caba Seale, 503. 

Trimeresurus gramineus (Shaw’), 600; T. 
sumatranuR (Raffles), 601; T. wagleri 
(Boie), 6dl. 

Trimeresurus schultzei, 601 ; description of, 
601; habitat, 601. 

Tuberculosi.*?, among Taiayan.s, 436. 

Turpentine, examination of crude, 2.32 ; In- 
dustrie possibilities from products of, 
231; Philippine, 231. 

Types, Filipino, in Taytay. 359. 

Uroloncha everetti (Tweeddale), 76. 

Usury, among the Ifugaos, 254. 

Y&imosa microstomia Seale, 53S. 

Velitra, St&l, 585 ; V. rubropicta Amy. & 
Serv., 585. 

Vetiver oil, 118. 

VILLAVBRDE, FR. JL'AN, The Ifugaos of 
Quiangau and Vicinity, edited and illus- 
trated by Dean O. Worcester. With Notes 
and an Addendum by L. E. Case, 237. 

WORCESTER, DEAN C., see Villaverde, Pr. 
Juan, 237. 

Wyeomyia nepenthicola Banks, 550 ; descrip- 
tion of, 551 ; habitat, 651. 

Xantholaema hsemacephalum (P. L. S. Mfil- 
ler), 72. 

yiang-ylang oil, 127. 

Tungipicus fulvifasciatus Hargitu, 72. 

Zeocephus einnamomeus ShaiwC 73. . 

Zosterornis capitalis (Tweeddale). 74. 
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